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THE WEEK IN IRON CIRCLES. 





The present lull in the iron business, now apparently 
near its close, serves to emphasize a striking difference 
between the conditions existing here and on the other side of the 
ocean. That speculation has run riot in the British markets and has 
been followed by a disastrous decline, while, in this country, there 
has been an almost entire absence of speculation, both the rise and 
the fall being gradual, as a rule, argues much for the increasing cau- 
tion of American iron manufacturers. While production has been 
excessive, consumption has still continued heavy, so that we have 
escaped, in great measure, the direful results seen abroad. At Louis- 
ville, there has been very heavy buying during the past week, on 
the part of both large and small consumers. Iron has been sold 
freely for delivery throughout the year, though furnaces will make 
concessions for deliveries during three months, and are not inclined 
to make deliveries throughout the entire season, save at an advance 
of fifty cents per ton. Prices at which iron has been sold have 
been as low as ever in the history of the country, grey forge being 
offered on basis of $9.60 at the furnaces. The largest sales were toa 
pipe company, of some 10,000 tons, followed by sales of 1,000 to 
2,000 tons in magnitude. The market was stronger at the close of the 
week, sellers insisting on $10.00 to $10.50 for grey forge, and it is 
becoming difficult to purchase for extended deliveries on this basis, 
as furnaces, for several months to come, are in position where they 
will not need to sell, and the large number of consumers who are 
unable to get iron at the bottom, will now be compelled to pay 
higher prices than some of the sales that have already been closed 
out. The Cincinnati market has experienced the same condi- 
tions as those noted at Louisville. In Southern irons there has been 
the heaviest buying movement witnessed since last November. The 
feeling suddenly took possession of the largest buyers that the 
bottom was reached and it was time to go in. On some of the 
largest deals, under fierce competition of leading Southern com- 
panies, prices were forced to the lowest limit reached since last mid- 
summer. It is claimed that grey forge sold as low as $10.25 cash at 
Birmingham, and No. 3 foundry at $10.75. It is fair to say, however, 
that some reports of the under prices are as emphatically denied by 
the leading companies alleged to have made them as they are posi- 
tively affirmed by buyers. It is certain that the great bulk of busi- 
ness placed was not under $10.50 at Birmingham for grey forge and 
$11.00 for No. 3, while forward delivery orders were at twenty-five 
and fifty cents per ton higher—though one or two important excep- 
tions in the matter of long deliveries are reported. No.1 and No. 
2 foundry, being more scarce in supply and more heavily sold, did 
not go as low, proportionately. At the close of the week, leading 
sellers were feeling decidedly firmer. In some cases, they have 
advanced prices twenty-five and fifty cents per ton, and, in all cases, 
refusing deliveries for June or July, unless at higher prices. 
There is no accumulation of stocks to speak of anywhere. At 
St. Louis, too, the low quotations made on Southern irons have 
resulted in nymerous orders. Consumers are willing to buy at 
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present prices for scattered deliveries throughout the year, but the 
furnaces demand about a dollar advance on such contracts. Sales 
are based on the freight rates effective April 16th, which are thirty 
cents per ton less than those now in force. We have to report for 
Chicago a steady improvement in inquiry and more active sales at 
low prices. This applies especially to Southern iron. Local labor 
troubles are having some effect on iron industries depending on build- 
ing trades. For the comparatively few transactions of the past week, 
the Detroit market may be reported as having remained steady on 
practically the same basis as a week ago. We are able to report a 
decidedly increased demand at Buffalo over last week. Sales are of 
sufficient number and size to indicate that at least a considerable por- 
tion of the consumers think the ruling prices an inducement to 
purchase. Pittsburgh buyers continue to operate with the utmost 
caution, and such orders as have been placed are so small as to have 
no perceptible influence on the market. The continued decline has, 
so far, justified this policy on their part, but it hardly seems likely 
that prices can go much lower in the face of the high cost now 
ruling. 

Under the present depressed condition of the iron 
business in general, it would be useless to expect any 
active movement in the iron ore line. Indeed, holders of iron ore 
feel little encouraged to attempt a sale at this time, well knowing 
the impracticability of offering, at an advance of from 75 cents to $1 
over last year’s prices, ore, to be made into pig iron which to-day 
sells below the price it commanded last year—when ore was cheap. 
It must be considered, however, that the ore still unsold is but a 
small per cent. of the possible output of 1890, so that the holders feel 
no concern over the eventual outcome of the season. What little 
ore there still remains unsold is being held at the full rate at which 
earlier sales were made, and no one cares particularly to hunt up a 
market, at this time, at least. The vessel interests are getting ready 
for the opening of the season, and within the next week the first 
cargoes are likely to come down, weather permitting. Charters are 
stiff, and the vessel men are not disposed to make any concessions. 


The situation is best described when it is stated that a 
good Bessemer iron can be bought in the Valley at 
$16.50 cash, while an all-ore No. 1 foundry brings $17 on the same 
basis, with $16 for a No. 2, and $15 for a foundry iron. There is no 
apparent reason why Bessemer iron should be sold for a less price 
than that obtained for a foundry iron; but there was just as little 
reason, some months ago, for asking $23 and $24 for Bessemer, when 
foundry went at $18. The Bessemer market is overdone, and the 
results are now coming home to roost. It is proper, however, to 
state that while these prices are the actual quotations for sales made 
during the past week, no large quantity of iron could be bought at 
that price for delivery running from two to four months, and it is 
generally conceded that while general quotations are ruinous to the 
trade, they do not by any means indicate or foreshadow the future of 
the iron market, even for the next thirty days. Bessemer iron at 
$16.50 cash, gives less profit to the maker than did the $15.50 price of 
1889, since the advance in coke alone has been $1.15 in a year, to say 
nothing of the advance in labor. A large order at this time, say ten 
thousand tons, would have the immediate effect of stiffening the 
market, and would inaugurate a buying movement as well as higher 
prices. A good many furnaces have already blown out under the 
present conditions, and more will go out of blast before long, unless 
a speedy change is recorded for the better. 

The same dull feeling that has for some time dominated 
the market, is still depressing trade, and prices are cor- 
respondingly weak in most lines. The statement of a Cleveland 
daily, that the use of gas fuel elsewhere is responsible for the discon- 
tinuance of rail making in this market is hardly correct. When 
billets and slabs can be sold here for the same price that rails bring 
elsewhere, the Eastern mills are welcome to make all the rails they 
care to produce. Sheets are cheaper and more plentiful, and 
building shapes are in demand. 


Iron Ore. 


Pig Iron. 


Merchant Iron. 
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TAPPING A NEW COKE REGION. 

Do Ohio manufacturers appreciate the fact that within the next 
eighteen months the celebrated Pocahontas Flat Top coke, of Vir- 
ginia, will be directly within their reach? Mr. Charles G. Eddy, 
Vice-President of the Norfolk and Western Railroad, is authority for 
the statement that the entire line of the Ohio extension, from 
Elkhorn, W. Va., to Ironton, O., including the bridge over the 
Ohio river at Chattarawha, W. Va., has been let to contract, and it is 
expected that this line will be completed and in operation within the 
time stated. In the meantime, the Southern extension of that push- 
ing railroad is rapidly working toward North Carolina, so that, when 
the whole system is completed, it will make a direct air-line from 
Wilmington, N. C.,to Cleveland. Concerning the betterments of the 
road now being made to meet the new order of things, Mr. Eddy 
says: 

Notwithstanding the fact that this company has increased its freight car 
equipment over 1,000 cars, with an increase of over thirty locomotives, since 
January 1, 1888, still the increased business offering is as great as our increased 
equipment can handle with promptness and dispatch. To meet this want we 
have contracted with the Roanoke Machine Works to deliver a large number 
of cars and locomotives during the year. This equipment is now being 
delivered at the rate of about ten cars per day and four locomotives per 
month. There seems to be unlimited demand for the celebrated Pocahontas 
Flat Top coal in all the Eastern markets, as well as in the Carolinas and along 
our own line. The increased demand for the Pocahontas Flat Top coke is 
unprecedented in the history of any new coke field. The demands of the 
Southern furnaces in Tennessee, Alabama and Georgia are now about fifty cars 
per day and increasing, which, with the requirements of furnaces at Shenan- 
doah City, (formerly Milnes) Lynchburg, Roanoke, Pulaski and Ivanhoe keep 
the ovens in our coke fields all busy, and to meet the requirements of fur- 
naces now being built along the lines of the Norfolk and Western and Shen- 
andoah Valley railroads, and the increased demands from the South, about 
2,000 additional ovens are to be built during the year 1890 in our Pocahontas 
Flat Top field. 


Remarkable industrial developments are being made all along 
the Norfolk and Western, and the time seems not far distant when 
this region, long a wilderness, will become not only a great produc- 
ing community, but also an important market for the machinery 
product of the East and Middle West. 





THE SUEZ AND THE “SOO.” 
The statistics of traffic of the Suez Canal for 1889 are now at 
hand, and they form an interesting study by way of comparison with 
those of the Sault Ste. Marie Canal for the same year and the year 


preceding. In the matter of vessel passages, St. Mary’s Canal is far 
ahead, as will be seen by the following: 
1£88 1889. 
Bt. Mary’ S COM) 000. ccccesccocesssveseveasucssescccss ceccecsaseecsnsconscces 7,803 9,579 
Suez Cattal........ccccccccersccccccrccccccsrseseccscvsccccves cccccsccecccssscocees 3,440 3,425 


It will thus be seen that while the vessel passages through the 
“Soo” increased 22 per cent. in 1889, those of the Suez actually 
dropped off. The realtest, however, is the tonnage, and here our 


Western Suez shows up very creditably, indeed: 
1888. 1889. 


St. Mary’s Camal......ccccoscesccccccrccccecccscvccccoesesscnesscsessore 5,130,659 7,221,935 


Suez Canal.. 7 . 6,640,834 6,783,187 
Thus it appears ‘thet, perenne in 1888 our tonnage fell a million 
and a half tons below the Suez, in 1889 we surpassed her magnifi- 
cent record by 438,748 tons. The significance of this statement will 
better appear when it is remembered that navigation through St. 
Mary’s Canal is confined to six months, while the Suez is open all 
the year. It is also worthy of note, that while the Suez showed an 
increased tonnage in 1889 over 1888 of only 2 per cent., the increase 
of St. Mary’s Canal, during the same period, was 41 per cent. 
The average tonnage of the vessels passing through the two 
canals in 1888 and 1889, respectively, was as follows: 


1888, 1889. 
St. Mary’s Camal.......cccccccccsccsccccsessccccsecscsccccrsosccccoscssoncceess 657 741 
Sa CU TEOD ok . - cunaud'ou Geminis hue onan TeMMAAAGh AnNROAAbGNEEARDANSGAD 1,934 1,984 


This shows, of course, a larger class of vessels passing through 
the Suez canal, but it also shows a rapid advance in the size of lake 
vessels; and all the facts obtainable from our ship-yards fully con- 
firm this fact. 





A DEBILITATED METAL EXCHANGE. 

The New York Metal Exchange does not appear to be a bloom- 
ing success. A floating newspaper paragraph states that the 
Exchange has 321 members, but of these so few take any active 
interest in it, that its business is declining rapidly, and that a propo- 
sition is under consideration to wind up its affairs. The daily trad- 
ings in the Exchange consist of a few transactions by a handful of 
brokers, and the principal portion of their business is done outside 
of the Exchange, with metal traders who either don’t belong to the 
Exchange or don’t go there. At the annual meeting of the members 








of the Exchange recently, a resolution was oftered to consider the 
expediency of moving the Exchange quarters to a better locality, 
near the other city exchanges, or to wind up the affairs. 

The pig iron warrant elixir, that was recently injected into its 
veins for the purpose of rejuvenating it, does not appear to have had 
the desired effect. At least, a close scrutiny of the daily reports of 
the Exchange fails to show any transactions of moment, and we 
have failed for some time past to observe that there was any busi- 
ness at all. The call appears to have been entirely suspended. 
This is sad—for the speculators. 





OUR PRESENT PIG IRON PRODUCTION. 

March ist, of this year, showed, we believe, the largest produc- 
tive capacity of blast furnaces in operation for many months. At 
that date there were 343 furnaces in blast, with a weekly capacity of 
180,991 tons. April rst found 341 furnaces in blast, with a weekly 
capacity of 175,701 tons, a decrease of 5,290 tons. The active pro- 
ductive capacity is still, however, greater than at any time during 
the past ten months, and the prospects are that the 1st of May will 
again restore the total to its heavy proportions of March rst. 

Of the 62 coke furnaces in Ohio, 39 were in blast April 14, with 
an aggregate weekly capacity of 24,071 tons. The 23 idle furnaces 
have a weekly capacity of 9,652 tons, this showing that most of the 
large furnaces are in active operation. 

Stock reports to the /ron Age show that 41 anthracite furnaces 
—active, with the exception of two—having a capacity of 14,253 
tons weekly, carried a stock 36,211 tons, which does not indicate any 
notable increase; the figures for 4o furnaces on March rst, with a 
capacity of 12,918 tons, being 38,493 tons. Furnaces to the number 
of 89, running on coke, with a capacity of.55,663 tons weekly, were 
carrying 146,170 tons. This indicates an increase, the larger figures 
coming from nearly every producing section, and notably so from 
the South. Thus plants in Alabama and Tennessee, representing 19 
active furnaces, which produced in February (28 days) 41,309 tons, 
and in March (31 days), 47,732 tons, carried on the rst of March 
36,212 tons, which had risen to 50,949 tons on the 1st of April. 





THE following table, taken from the Age of Stee/, shows the pro- 
posed new duties, under the McKinley bill, in comparison with those 
established under the revision of 1883, and of those existing just 
before the revision of that year: 





1890. 1883. Prior to 1883. 
NN AND 5c nencindapuens ssnasensnans nuh soXedGuvtehneuedes besvedsesinctvesxs $0.75 $0.75 2 p. ct. ad val. 
Be A IE CD vecvnnce cneesuentesees, setuenesevesessenecesareuscasees. <escesuosess 6.72 6.72 $7.00 
Steel rails, per Pb... eecnnererecescccees ovseresceconsooesucesecs-ccasesenses 06 <8 1% 
Structural iron, per Db... 06 orf ib 
Tin-plates, per SSL aca “a .022 .OI O11 
PIVEAD, ET Wovens cvescoscesccososees eve 02% 02 02% 
CUE RING, DEEP veiconccccccesesecs nae .O1 1 or 
Horseshoe nails, per Ib 04 04 .05 
EAI, CRIN, ENED, TEED. Bo caccssacogsuenacasiouansobseses pavsensoasnses “2 02 .02 
Lead, SCrap, per W............00.sesercsessresssserersores .02 o1% .02 
Lead, sheet, pipe and shot, per Ib .02% 02% .03 





The iron and steel industries of the country have no reason to 
find fault with the few changes proposed. 





THE Moss Bay Iron and Steel Company, of Great Britain, who, 
it will be remembered, recently established an extension plant in 
Washington Territory, appears to be in a bad way financially. Its 
ninth annual report shows a loss on the year’s work of about $7o,- 
ooo, which the directors say has arisen because of the very great 
advances of raw material and the cost of labor, which, for the 
greater part of the year kept in advance of the selling price of the 
finished product. Serious losses were also incurred in the carrying 
out of a large contract. Just how much of the loss, ifany, resulted 
from the Washington experiment does not appear. 





OuIO manufacturers are objecting, and with good reason, to the 
Rawlins bill, now pending in the Ohio Legislature. At present, 
manufacturers are allowed to hold manufactured goods one year, the 
value of the raw material only being taxed. If the goods are held 
for a longer period than one year, they are taxed at their value as 
manufactured products, which, of course, would include the value of 
the labor spent in producing them. The proposed law will tax man 
ufactured goods at their value as manufactured products from the 
time they are completed. 





THE Glasgow Engineer, referring to the present condition of the 
iron market of Great Britain, says: “The pig iron trade of this 
country may be said to be presently passing through a crucial plas? 
of its development. One striking, and, we might say, satisfactory 
feature in this, is the continuous heavy withdrawals of the material 
in store. ‘Thus, we find from official reports before us, that consider- 
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ably over one hundred thousand tons have been taken out of store 
throughout the kingdom since the present year began.” 





THE Canadian Manufacturer denies the report recently copied 
into this paper that “ Mr. J. B. Anderson, steel manufacturer of 
Guelph, Ont., is reported as saying that American steel manufact- 
urers have completely ‘knocked out’ the English in Canadian mar- 
kets,” for the very good reason that, “in the first place, there is no 
steel manufacturer in Guelph named J. B. Anderson; and, in the 
second place, there is no steel manufacturer whatever in that town.” 
That would appear to be conclusive. 





NICKEL ore is to come in free, under the new tariff bill, accord- 
ing to reports. This will please Mr. S.J. Ritchie and his: Ohio 
stockholders in the Sudbury nickel and copper mines of Canada. In 
good faith, we shall now expect to see that extensive smelting plant 
at once erected in Cleveland or Findlay, as promised the Committee 
on Ways and Means. 





Inp1A has both iron ore and coal, but they are so far apart that 
iron cannot at present be made profitably. Meanwhile the uses of 
iron in that country are increasing rapidly, the Glasgow Engineer 
now states that it is proposed to import iron in the “ pig”’ state and 
to instruct natives in its manipulation. 





A FIVE-YEARS’ trust of German locomotive builders has been 
formed. Increased prices have been the result. 





THE LAKE FREIGHT OUTLOOK. 





The Marine Review contains the following interesting article: 

The opening rate on wild ore cargoes from Escanaba has been established 
at $1.00. Several charters have been made at that figure within the past few 
days, but vessel owners are holding off for more favorable rates from Lake 
Superior with better prospects of securing them. Were it not for the weak 
condition of the Chicago grain freight market, first trips from Escanaba 
would certainly have been at the contract rate of $1.10. As it is, the opening 
rate is better than was expected a few weeks ago, when ore shippers were 
talking of go cents asarate from Escanaba, on account of very dull grain 
markets. In afew instances, owners whose boats were under contract to 
carry ore for the season managed to work into a first trip with profitable grain 
from Chicago, ore shippers granting them that privilege readily when they 
could get the ore carried at $1.00, instead of the contract rate of $1.10. 

With Lake Superior, the situation is different. The opening will be later 
and Duluth is still offering 334 cents on grain, equal to $1.40 on ore from 
Ashland or Two Harbors. Tonnage is offered at $1.35 from Ashland, and 
shippers are taking it for first trips. It has been claimed, without naming the 
boats, that the contract price has been paid from Marquette, also. If the 
grain holds out, it is more than probable that the first wild trips from Ashland 
will be at $1.35. Boats engaged in the Lake Ontario trade expect a very fair 
margin on the season's business. A number of the best carriers in that trade 
have been placed in the ore business, while others will be attracted to the 
lumber business through fair rates, and there are few new boats to take their 
places. The readiness with which ore shippers have taken wild tonnage for 
the Escanaba trade at $1.co is looked upon by vessel owners as an assurance 
that they would have done likewise had the market been held to $1.10 bya 
strong demand for grain carriers, and any disposition to cover ore so early in 
the season, outside of that cared for by contract, is considered favorable. 
When depression was first reported in the iron market, only a few days ago, it 
was said that there would be little use for tonnage outside of that under con- 
tract, and it is reasonable to suppose that, until the boats become scattered in 
the general trade, ore shippers cannot be expected to look for much extra 
tonnage. 





New Method of Melting Iron, 

A German inventor proposes a new method of melting iron, the advan- 
tages claimed for which are economy in fuel, greater facility for making cast- 
ings andapurer description of metal. The cupola is supplied with blast 
through two tuyeres, one above the other, there being eighteen in each set, 
the tuyeres being ports, with the form of avertical slat, and directly connected 
with a tuyere ring. The special feature of the cupola is that the bottom is a 
slightly inverted arch, pierced by two openings, through which both blasts 
or, rather, imperfectly consumed gases of combustion, and the fluid can flow. 
Below is a small chamber in which the iron collects. It is heated by gases 
forced down from the cupola above, those being supplied with the necessary 
air for combustion by a special tuyere leading to the main pipe, the chamber 
at the same time serving to preheat scrap, etc., which needs only to be pushed 
into the bath for dissolving it—[Ohio Valley Manufacturer. 





Steel and Iron Boilers. 

The rapid substitution of steel for iron in boiler making in recent years 
is evidenced by the letter of a boiler maker to a St. Louis newspaper. He 
Says: “In 1887 I made about 125 steel and 125 iron boilers; in 1888, about 270 
Steel and 25 iron, and in 1889, out of 300 boilers, only two were of iron.” Of 


'32 boiler plate mills in the country, only two are making iron plates 
exclusively, 











CONDITION OF THE BLAST FURNACES OF THE UNiTED STATES. 





April 1, 1890. 


[CONDENSED FROM THE AMERICAN MANUFACTURER.] 

































CHARCOAL. | BITUMINOUS OR COKE. 
So | In Blast. Out of BI'st.|® In Blast. |Out of BI’st. 
tT oa 
LOCATION OF FURNACES. Za ba 
ie 8 Week’y Week’y |g 3 Week’y Week'y 
> “| No.| capac- | No.| capac- ie No.| capac- | No.) capac- 
ie ity. ity. |e ity ity 
New England 13} 6 528] 7 s85| Seen Res SOR. LAK oF 
New York........... 9 3 6 3 3,068 I 1,151 
Pennsylvania jo] 4 6 8 I 550} oO ° 
Upper Susquehanna Valley.... fe) o| 1 200 
PERRET sacccupreciveieacennccscenvese 18} 23,340} 2 1,654 
(a 2 1,567} oO ° 
Allegheny Valley............... I 548, 1 125 
Shenango Valley...............0+++ 16] 11,923) 4 1,992 
Youghiogheny Valley..............0...000|ss«s 4) 2,292] «2 132 
FUMISIE SOG COMSRIAUIET VALLEGS...0-)50....fescecclecsecsesevss | oncesel osscegscecsn | s9] 14] 6,599) 5 2,491 
IED csccaccincatuss ces scevorsnaversuetuascsat] cecdeeherocushiees\es: gers tetintiiyrenei nine I ° o} 61 
Maryland.. ; 8 294 5 478 3 2 I 
Vig!) ; o| 1 II 2 
North Carolina. 
West Virginia .. 








Ohio—Mahoning Valley.. 
Eastern, Central and Northern.. 
PEPE REA ED MMNERIOG sine cecaieveascsoscescessnssecde| cesses 


































































































IN BO ii cvesescevescececcstbecncsscive | | 
PEE INRIN seciinsvv char cagusapacetvion series seonse 
OTC Y.<ossvesscocnsvecessveccnensessecasvsconsene| seve | 
PR TION sp wicscsncscgsctossicsesscenssses 2} oO 2 
Western Region and Miscellan’ous.| 2 O} oe TRB heseasel siccsgloeseccsaehedhasccutisamaue 
IIE Nivccissddaesecetseseveddsdsntevnessucbess 8 44 41,013) 4 427|| 12 8 4,278] 4 1,333 
ID san axneonadouseresgssaivecsrsna epduaquconsives 3) 175| 2 198|| 2 I 518} 1 675 
Alabama .........csscsssessescseresssssencsssecsenees 13] 10) 2,397) 3 777| 37| 25} 15.723] 12] 6,183 
IEE incansvastteansiie senuss. beccanteembaieieclasect onan Bs Guess sasieiecll seaecelevbarsweess } 2) 2 365; oO ° 
NINE sass ce vnstsivnnvessoceveswiesssve tesvasnonseteesltinenctoscars Bane ors piace: OES Se | 17] 42) 13,853] 5 3,356 
MICHIQAR....ccccccceserserecvesseossovcenescsssesesees 4,962; 1| Oo o} 1 300 
Wisconsin sa | 190) 4) 4 2,588} oO ° 
Minnesota Amit eves [pcaieseve ae” ak o| 1 140 
Missouri......... 5 fe) oO; 6 3 1,503) 3 1,720 
TENET sates -pbasenstucepesnnseacis catucusenccresxtiueca EU lnteise verses biseses.oneesl sesetebtanecttanate 
RINE ices sa Vecceavenss cocctd ouceraessheeecksacersite , CFG hs ssscchccssoslevssvecasecl vconvelrttencaamens 
ATMO cecsonconeusessnsccsuncovesuscesssesvsnevcovell oioveel tieveslvertessucsvelecoevabvesenesouet = me. 805) 1 519 
NIUIEED csconsseeaeencens Brvackativscchioy att ices sentra ee i cesesidancsdacseoelincasttnisugesear 
Washington 20§)|...++. (en EE Br UES 
Total charcoal and coke.................. 151 51| 11,167] 100) 12,335 | 247| 174] 126,676] 73] 33,106 
otal anthracite: ...cescsess-scosssesescesess Mee eee ee ee ee ER 
SUMMARY. 
IN BLAST. OvuT OF BLAST. 
Number Weekly Capacity. Number. | Weekly Capacity. 
FUEL. ; | 
asi. as $ as | a 
22/88 a2 | $2 zs | 2 
Ere se | >b Si | a 
&| é an | & é | a5 
! 
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The Statute of Limitation. 

Every man among our patrons, whose business extends into the various 
States and Territories, will find the following table of times of barring claims 
on notes and open accounts, by the statute of limitation, a valuable one for 
preservation and reference: 
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Census Statistics on Iron, Steel, Glass, Etc. 

The superintendent of the census has issued a bulletin announcing that 
in the exercise of authority conferred by law, he has, with the approval of the 
Secretary of the Interior, withdrawn from the enumerators the collection of 
certain statisttcs. The statistics referred to are those relating to iron and 
steel, coke, glass, electricity and illuminating gas, which will be collected by 
expert agents without regard to locality. Enumerators and special agents 
for cities and towns are relieved of this work. Supt. Porter also announces 
that the collection of general statistics of manufactures in certain towns has 
been withdrawn from enumerators and intrusted to special agents. The list 
includes in the neighborhood of 600 cities and towns, or probably about all 
that have manufacturing industries of considerable importance. Of the whole 
number no less than 128 are in Massachusetts, which is more than twice the 
number in New York, which stands next, and more than three times the 
number in Pennsylvania. 





Cast iron pillars with flat ends uniformly bear about three times as much 
as those of the same dimensions with rounded ends. 
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COST OF MACHINERY HERE AND IN EUROPE. 





We believe that a good many Americans who visited Europe last summer, 
mainly on account ofthe Paris Exposition, came home impressed with the fact 
than moderate sized machine tools and steam engines can be built for just as 
little money here as there, notwithstanding it is true that wages, by the day or 
hour, are very materially in favor of the American workman. Actual 
observation leads us to believe this to be true, and we believe this to be the 
opinion of impartial observers. Some of the reasons for this are plainly to be 
seen. No moderately close observer has failed to arrive at the conclusion 
that workmen work harder—a good deal harder—here than there. Just why 
this is so, is not easily explained. It is quite generally assumed that climatic 
influences have a good deal to do withit. Business of all kinds goes a good 
deal more by bustle and under high pressure here than in Europe, and this 
spirit of unrest influences in America the manufacturer and his workmen 
alike. Then the inclination to crowd workmen more here than in Europe is 
plainly apparent. In Europe the workman has certain prerogatives that no 
one tries to set aside. And one of these prerogatives isto do only a definite 
amount of work in the hours devoted to working. 

Again, higher wages here undoubtedly have something to do with the mat- 
ter. It is a fact that cannot be gainsaid, that money—the hope of recompense 
—brings out the best there isin men. And itis a generally observed fact that, 
in the trades wherea high degree of skill is required—such as trades connected 
with the manufacture of machinery—high-priced labor is the cheapest. In the 
machinist’s trade, and in those trades intimately connected with it, taking 
wages at the average in all countries, we believe there is no country in the 
world where the day workman earns—judged by what he produces—his wages 
as well as he does in America. We know that this is not the generally received 
opinion in this country, but nevertheless we believe it to be true. And this is 
not only our own observation in the matter, butit isthe opinion of every 
American with whom we have talked, who has had experience in paying for 
machine work done in this country and in Europe. 

There is probably a good deal of truth in the remark made to the writer bya 
manufacturer in England, to the effect that English workmen preferred doing 
less work, and receiving correspondingly less wages, to working under high 
pressure, and wearing themselves outin fewer years, for the sake of having 
a little more money to spend. On the whole, European workmen, more 
especially English workmen, appear to be much better contented with their 
lot as workmen than mechanics inthis country. And in no country in the 
world are their rights—-or what they consider to be their rights—more secure 
than in England. In the manufacture of the smaller parts of machinery, the 
more complete system here, and the more general employment of special tools 
and devices, is in favor of the American manufacturer, and this balances other 
disadvantages than those named. 

So much for medium sized and sma!l machinery, in the line of machine 
tools and steam engines. In such work, in the opinion of the writer, the 
United States, with the price paid here for labor, can compete with the 
world in point of actual cost. If more is paid here for labor, labor produces 
correspondingly more. Beyond this the American product will not suffer by 
comparison. A little finer work is done in these lines of work in some parts of 
Europe that is done here; but American workmanship is up to the demand, 
and is likely to keep pace with that demand: If England alone is considered, 
then we believe America is ahead in workmanship. From this locomotive 
engines may be excluded. We believein the American type of locomotive, 
but frankly admit that, as a machine, the English locomotive is, if anything, 
better built than ours are. 

In textile machinery there is good evidence that, considering quality, 
European manufacturers are ahead. The immense textile interests of Eng- 
land have created a demand for textile machinery, that has stimulated com- 
petition in its manu‘acture to a remarkable degree. Such machinery—for 
fine work—cannot, as yet, be made in this country to compete with corre- 
sponding machinery of English manufacture. This is the fault of the manu- 
facturers here; not of the mechanics. 

In the manufacture of heavy machinery we have much to learn. We 
hardly, as yet, know how to handle such machinery in its manufacture. A 
better knowledge must come from experjence; at the present, England is a 
good ways ahead of this country. 

One thing that, more than any other, bars progress in the machinery busi- 
ness in this country, is the idea that we can do everything better here than it 
can be done elsewhere. We do a good many things very well indeed, and 
some things better than they are done elsewhere, but itis an excellent educator 
to find, as many an American did last Summer, that they do these same things 
very well indeed, in other parts of the world.—[American Machinist. 





Failure of the Detroit Steel and Spring Works. 


A special telegram to the Pittsburgh //spa/ch from Detroit, April 15, says: 
It transpired to-day that the Detroit Steel & Spring Works, the largest con- 
cern of the kind in the United States, had been forced to suspend payment 
with liabilities amounting to $300,000, The company owns a plant valued at 
$350,000, employes 400 hands, with a pay-roll of $17,000 per month, and an 
annual output af $1,000,000 worth of car springs and bar iron. The suspension 
was forced by Naylor & Co., iron dealers of New York, who held claims for 
$25,000. The company preposed to clear itself by bonding $150,000 of the 
indebtedness and a compromise of 50 cents on the dollar for the balance. All 
claims of over $100 to be paid at that rate by 6 per cent. six months notes, 
indorsed by Mrs. Helen Newberry, and sums under that to be paid in cash. 
Creditors holding over $70,000 of indebtedness have already agreed to this 
settlement, including Naylor & Co., New York; Briar Mill Co., Youngstown 
$20,000 and Carnegie, Phipps & Co., Pittsburgh, $20,000. The balance of the 
creditors have claims ranging from $1,000 to $6,000 each. Only $10,000 of the 





indebtness 1s held in Detroit. The company has not closed its works and will 
not, as assurances have been received that the balance of the creditors will 
accept the compromise. The company will be reorganized. 





WIRE AND ITS USES. 





Inventive genius is constantly finding new uses for wire, and we are quite 
justified in anticipating that it will be found that in 1890 we had advanced but 
a little way beyond the threshold in ascertaining its adaptability. Tensile 
strength and flexibility are qualities that fit it for a great variety of uses, and 
when we add that it is comparatively fire-proof, we have another important 
property in extending its usefulness. By new processes of manufacture, wire 
can be cold rolled to almost any degree of fineness from inch rods and at 
greatly reduced cost, thus increasing its cheapness and at the same time its 
strength in resisting longitudinal strain. Who would have anticipated, a 
comparatively few years ago, the creation of a new industry in the manufacture 
of barbed wire for fencing, which continues to flourish in spite of its many 
detractors? For electrical purposes alone the use of wire, already so exten- 
sive, is certain to be arapidly-increasing quantity. The telegraphs of the 
world are now said to exceed 500,coo miles, but with the rapid growth of 
applied electricity for lighting and the distribution of power, even the enor- 
mous quantity of wire required for the maintenance and natural extension of 
telegraph systems would be but a fraction of that needed in the whole field 
of electrical industry. 

Then to what diverse and almost contradictory purposes do we find wire 
applied in modern times. Experiments in the strengthening of heavy 
ordnance by wrapping wire while under tension around the steel cylinder, are 
being conducted with reasonable prospect of success, and, if successful, will 
add to the efficiency of an instrument of destruction, while from the same 
mill may come the wire which, woven into the form of a mattress, may bear 
the weight of some unhappy creature struck down by that wire gun of 
modern warfare. It is woven into door mats, which are rapidly gaining in 
popularity by reason of their cleanliness, and this has led to the employment 
of woven wire as floor covering in other respects, notably in railway carriages, 
in hallways and elsewhere where many feet pass. For such homlier purposes 
we may confidently look for a larger extension of its use, and in ways which 
we do not anticipate at present. Its advantage over fibrous material, in not 
retaining the dirt falling upon it, must suggest its employment in many ways 
where now the former is used. 

Two very modern uses of wire which are widely different in their ulti- 
mate objects, but closely allied in the means employed to fit the wire for those 
diverse objects, may be mentioned. One is its use as a roofing material, and 
the other as the foundation for stage scenery. In both cases its lightness, 
durability and safety from fire are clements of distinct advantage. Inthe one 
case the meshes are coarse, and in the other very fine, but in each the meshes 
are filled with a preparation which adheres firmly, making a continuous sur- 
face without crack or seam. Forthe roof, this preparation may be semi-trans- 
parent to admit light, or opaque, but for the scenery body it is made opaque, 
to prevent being seenthrough. The wire body thus prepared is the ground 
upon which the scene painter lays on the colors for the gorgeous spectacle, 
the beautiful glade, or theinteriors which charm the play-goer. It is almost 
as flexible as canvas, and should greatly decrease the peril of fires in theatres ; 
its use would certainly lessen the awful swiftness with which a theatre fire 
started sweeps through the tinder of the flimsy wings and flies. 

Yet another most recent use of wire, which has been emplified at some of 
the latest exhibitions in London, is in the construction of collapsing into a 
very small fraction of its original bulk for return as an “empty.” The 
strength, durability, and convenience of this contrivance should ensure it a 
welcome and an extensive use. 

We have by no means exhausted the modern uses of wire. Braided or 
woven it is made into belts for driving the very machinery which produces 
it. It forms a material part of the dynamo that lights the factory, and it 
carries the directing voice of the manager from his office to the men who 
stand at the ponderous rolls and take the product from their jaws. It is 
used to stiffen the garments we wear, to support the flowers and tiny birds 
on the hats of women, to cage our singing birds, for the blanks of screws 
and nails, and, in short, for innumerable purposes we cannot mention here 
and now.—[Ironmongery, London. 





Savng Gas as a Fuel. 

There is a Thomson-Houston exhibit at the Mechanics’ Fair that shows 
well the saving when gas is used as a fuel instead of an illuminant, says the 
Lumberman, of San Francisco. An Otto silent gas engineis used. During the 
evening’s run at the Fair, the gas engine working the Thomson-Houston elec- 
tric plant consumes 300 cubic feet of gas, and furnishes 53 16-candle power 
incandescent lights, while 53 16-candle gas lights, with 5-foot burners, would 
require 618 feet for the same length of time. This is a saving of over 50 per 
cent., and would in a short time pay for the first outlay of an electric plant, 
and the consumer would have the benefit of a brighter and more attractive 
light. 





LiguiIp glue possessing great resisting power, and particularly recom- 
mended for wood and iron, is prepared, according to Hesz, as follows: Clear 
gelatine, 100 parts; cabinet makers’ glue, Ioo parts; alcohol, 25 parts; alum, 2 
parts; the whole mixed with 200 parts of 20 per cent. acetic acid and heated 
in a water-bath for six hours. An ordinary liquid glue, also well adapted for 
wood and iron, is made by boiling together for several hours 100 parts glue, 
260 parts water and 16 parts of nitric acid. 





Joun B. HERRIsSHOFF, of Bristol, R. I., though blind, is one of the leading 
ship designers in the country. 
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GERMAN VS. AMERICAN SEWING-MACHINES. 





United States Consul Monaghan, of Mannheim, has recently submitted 
the following valuable report: 

Germany is producing about five hundred thousand sewing machines 
annually. Of those destined for the foreign trade, many find their way into 
all the couutries of South America, and, strange as it may seem, a consign- 
mert has been sent to Chicago, in the United States. An enterprising 
member of a very progressive and enterprising firm is going around now 
with the idea of shipping regular consignments to the United States, gotten 
up with tiles, ornamentations, etc., to meet or make a trade with the many 
millions of Germans in the United States, if with no one else. He is looking 
for a good agent. The titles, instructions, decorative designs, in fact, 
every thing about the machines, is to be German. This firm is the second 
largest in the Empire; it produces about thirty thousand machines in a year, 
and employs about seven hundred hands. They manufacture the Singer ma- 
chine. With this they are beating our manfacturers, so they claim, in every 
country outside of the United States. Why and how? First, because they 
produce and sell a much cheaper, if inferior, article, and, as far as inferiority 
goes, they claim that ours is better only in finish and decoration; that theirs 
answers the people’s wants just as well, and “once this becomes known, poor 
people, buying things for work rather than for ornamentation, buy ours (the 
German), and save the difference in price for pictures or something else; 
besides, you Americans give them what you make, what you think best, 
allowing them to know nothing about the matter, while we make an effort 
to find out their desires; they are the best juudges of what is best for them. 
‘Circumstances alter cases’ is as good in Chili, Peru, Brazil, Argentine, as in 
New York or London.” 

This manufacturer confessed to me that his iron castings are by no means 
so good as ours, and that we have lots of better machines than those of Ger- 
man make, but that they are too dear, and that when manufacturers of the 
United States go outside to sell they must go prepared to meet the wants of, 
and respect the ideas of, people with whom they wish to make trade; and, 
above all, that people get an idea that tools and machinery lose in quality 
when they get too much decoration and finish. The founder of this firm was 
formerly in the United States; he and his sons still retain their American 
citizenship. The company is now what is called an “ Actiengesellschafft,” or 
stock company, having about 1,000,000 marks (not quite $240,000) capital. 
With seven hundred workmen (7. ¢., men and women, for much of the lighter 
work, decorating and box-making, is done by women and girls- -these latter 
get about z3 or 24 cents a day) they turn out twenty-five to thirty thousand 
machines a year, and pay about 500,000 marks a year in salaries. They make 
all their own woodwork out of native German woods, poplar and pine,and black 
walnut for veneering. The average wages for men is 2 marks (less than 50 
cents) aday. Even out of this the men save, and are sometimes, though I 
I suppose not often, stockholders in the company for which they work. The 
superintendent said they had quite a number of such; that they are very 
thrifty and very frugal; that strikes, or so-called labor movements and agita- 
tion, are unknown. This superintendent speaks excellent English, and I may 
add German, Spanish, French and Italian. In answer to my question as to 
the cause of the recent progress in Germany he said: 

“Right here is where the Germans are going to beat the world. Not only 
their art and industrial schools, but those for languages and commercial 
training, are going to give to them the wing-footed, or rather wing-tongued, 
messenger of trade.” 

This he said in answer to my question as to what he thought Germany’s 
recent and present progress and success were due. 

‘The French won’t learn any other language, and you Americans, living 
like spiders on your own sustenance, think it’s time enough when you need it; 
but by that time the German, who takes the crab’s or snail’s place in your 
mind in this race for riches, will be sitting on the stake, with claims allowed, 
when you others come jogging up. Once a man gets the Latin language, and 
no doubt the Germans do, the others, especially the Romanic tongues—lItalian, 
Spanish and French—come easy. It may not seem to pay, usually at first it 
doesn't, but do you know that our agents are sometimes paid, at least when 
first employed, in proportion to their lingual abilities? One having three 
tongues commanding at least 800 to 1,000 marks more a year than one having 
but two, while a man with but one gets no employment except at home.” 

I am giving you the interview about as it occurred, without any reference 
toorder. Referring to the help again, he said: 

“They by no means get as much as with you; but they live cheap, have 
few wants, and are easily satisfied. Their food, clothes and pleasures are of 
the simplest and cheapest kind. Sunday is for them a real day of rest and 
recreation. They walk, dance, play, do as they please. There is no going to 
church and sitting mum at home as in the States. Then they have a certain 
sense of security against loss or danger from accident or sickness. In the 
first place, the law interposes in their behalf until accidents and causes of 
sickness are reduced to the lowest possible scale, but should one be sick or 
maimed a fund is there, supported partly by the help themselves and by the 
manufacturers, out of which they get enough to keep them until they get well 
enough to work again; besides they have now the old age insurance guaranty. 
This new measure, by the way, I may say here, as I have often said elsewhere, 
is not very popular among the people; they would to a man rather geta better 
rate of wages while able to work, thus enjoying life and laying by, as the 
majority undoubtedly would, a ‘dollar for a rainy day.’” 

Touching again on exporting to the United States, he said the costs of 
transportation plus the tariff rates equaled a total tariff of about 50 per cent.. 
that to compete under such circumstances is not to be thought of; that the 
rates of import duties must be so lowered as to bring down the total expenses, 
duty, and transportation from 50 per cent. to 25 per cent. It may seem 
o mewhat anomalous, but upon his assurance I am able to announce that 
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thousands of our Singer machines (manufactured in Germany) are being sold 
all over Germany. It must be more anomalous still if, able to beat them on 
their own soil, at the very doors of their shops and factories, we can not at 
least compete with them—nay, drive them entirely out of the trade with our 
neighbors, the states of South American. 





A NEW AND SIMPLE COMPOUND ENGINE. 





We illustrate upon this page a new form of compound engine, as con- 
structed by Kreiger, Burkhardt & Co., of Cincinnati, and which was honored 
with a gold medal and souvenir at the recent Cincinnati Industrial Exposition. 
The jurors, in making the award, credit the engine with “ good workmanship. 
smoothness in running, its ability to start from any point and regularity of 
motion.” Of course, good workmanship is desirable in any engine, and pur- 
chasers very properly give this point a great deal of consideration. Smooth- 
ness in running is another point that is very attractive to the engineer, who 
has a horror of being associated with an engine that has constantly a “thump ” 
or “click” in it; and, again, it is always a highly desirable quality in a steam 
engine to be capable of starting off promptly, no matter in what position it 
may have stopped. There are no rods or bars to unhook, no levers to handle 
and no time wasted in trying to keep her off center; besides, in stopping this 
engine, there is no use of turning a part or a whole revolution backward, 
in order to avoid being stuck on the center, and this alone isa great advant- 
age, because there are many machines which are not adapted to be turned 
backward, and belts in many positions will run off the pulleys when run in 
the reverse direction from which they are intended to go. 

Also in machines where the work is left unfinished, damage to the material 
is done by the reversing of the machine, even for a few revolutions. The last 
point made by the jurors in awarding this gold medal was probably the most 
important, viz: “regularity of motion.” It is a well-known fact that regu- 


larity of motion in flour mills has come to be almost a necessity. It is found 
that irregular speed in cleaning machinery not only lowers the grade of work 
done, but also is the occasion of direct loss of grain tailed over that should 
not have been. 


In the bolting chests, an irregular motion makes various 





grades of work, and puts the miller to the disadvantage of reducing quality 
by a mixing of grades. In cotton and yarn mills, irregular motion is attended 
with so many evils at the spindles, that the manufacturers have sought as 
much for an engine giving a regular speed as they have for one that possesses 
high qualities in the economy of fuel. In ginning cotton, a regular speed of 
the gin saws not only insures the maintenance of a better roll of seed cotton, 
but also insures a more uniform length of staple, and hence brings up the 
quality or grade. Our readers are also, perhaps, well awace that of late years 
even saw mills are locking for engines with regularity of motion, and find 
that by using them they not only make more lumber, etc, but also make it 
better. 

These good points have been very carefully looked after by the builders, 
who intend to put the newcompound engine onthe market in first-class 
shape in every particular. The engine can, by simply turning the hand wheel 
on the variable cut-off, be changed in power to suit any load within the 
capacity of the machine. 
run in acertain time, sets the cut-off to suit the load, and thus saves all the 
fuel that would otherwise be wasted by the use of more steam than was 
actually necessary. Persons interested should address the builders for prices: 
terms, etc., Messrs. Kreiger, Burkhardt & Co., 737 to 745 Central avenue, Cin- 
cinnati, O. 


Thus, the ergineer, having determined what is to be 





Mining in Canada. 
Messrs. H. H. Vivian & Co, Swansea and Birmingham, having recently 
purchased a number of mines in the neighborhood of Sudbury, Ont., are seek- 
ing incorporations from the Canadian parliament for the purpose of acquiring, 
holding and workingthem. Should their operations prove successful—and in 
view of the rich nickel and iron deposits which abound in the district this 
seems probable—Messrs. Vivian intend to erect smelting works. The great 
obstacle in the way of the development of this industry in Canada is the pro- 
hibitive duty levied upon all kinds of mining machinery, and urgent repre- 
sentations have been made tothe government to abolish the impost. From 
latest advices, this appears to be quite within the range of possibility, and if 
the Canadian Minister of Finance provides for the abolition of the tax in his 
forthcoming budget, there can be no doubt whatever that a considerable 
impetus will be given to mining operations.—{Glasgow Engineer. 
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THE LARGEST BOILER EVER CARRIED BY RAIL. 





from a Canadian paper, in which the claim was made that the Polson Iron 
Works Co., of Toronto, had recently shipped to Owen Sound the largest boiler 
ever carried by rail on this continent. The boiler in question was of the 
cylindrical return multi-tubular type, 14 feet 3 inches in diameter and 14 feet 
long, weighing 37 tons. This claim was contested by the Wickes Iron Boiler 
Works, of East Saginaw, Michigan, who in a communication to Zhe Jron 
Trade Review, stated that they had shipped by rail, on a car built especially 
for the purpose, a boiler weighing 46 tons, being 13 feet in diameter, with shell 
plates made of steel one inch in thickness, and allowed by government test 
160 Ibs. working pressure. They had also under construction, at the time of 
writing, twelve boilers, all of them weighing over 4o tons each, and all of them 
to be shipped by rail. One of these boilers we illustrate herewith. It is 13 
feet in diameter and 13 feet long. The three main furnaces are 44 inches in 
diameter inside, and there are one hundred and ninty-four 3'-inch return 





rates have been the shakiest of the list. To-day the collapse came in the fol- 
lowing resolution passed unanimously by the Central Traffic Association : 

“That rates on iron and iron articles, as per revised list, be made 
on the basis of sixth classin carloads and fifth class in less lots, to take 
effect on April 17, and apply between all points in the Central Traffic Asso- 
ciation territory ; these rates to remain in effect until September 1, next.” 

The reduction is one class in each case, amounting to about 15 per cent 
in rates, and applies on all iron articles. 





Silicon in lron and Steel. 


At a meeting of the members of the Mason College Engineering Society, 
England, recently held, Mr. T. Turner, F. G. S., read a paper on “Silicon in 
Iron and Steel,” in which he gave an account of the recent researches into the 
tone, action and influence of this material upon the qualities of the iron and 
steel with which it was combined. It was shown that, whereas ten years ago 
it was thought that silicon always exerted an injurious influence upon the 








THE LARGEST BOILER EVER CARRIED BY RAIL ON THIS CONTINENT. 


tubes. The shell plates are one inch in thickness and 65,000 pounds tensile 
strength marine steel. There are twenty-three 2!{-inch bolts to stay heads, 
and the weight of this boiler is 84,000 pounds. The engraving also shows the 
type of car specially designed for the transportation of these huge monsters. 





Reductions in lron Freights. 

Another reduction in pig iron rates from Birmingham, Ala., to Ohio river 
points and the West is announced to take effect on April 16. The reduction 
is 30 cents per ton. A reduction of 15 cents was made on the first of this 
month, and now follows another big reduction. The low price of iron and the 
downward tendency of the market are the causes for reduction. The new rate 
to Cincninnatiis $2.85; to Louisville, $2.60; to St. Louis, $3.44; to Chicago, 
$4.10; to Kansas City, $5.14. 

A Chicago dispatch (April 8), says: The iron men have again showed 
that they “are the people,” when dealing with the railroads. The rise in 
rates which occurred about a week ago was strongly opposed by the iron men, 
some of them in Pennsylvania declaring they could do no business under the 
advance. Since then they have done such effective missionary work that iron 











quality of the metal, it was now known that this was not so, and that a certain 
percentage of silicon might have the result of greatly improving the metal, 
especially when used for castings. The author preferred to look upon iron 
and steel as distinct metals, and showed how the same proportion of silicon 
had a different effect upon iron to what it had upon steel. The paper was 
illustrated by a series of diagrams, showing how various proportions of sili- 
con affected the strength, hardness and other qualities of both iron and steel, 
and by a number of fractured specimens of wrought and cast test pieces and 
ingots. 





Ties of Wood and Iron in Germany. 
The following table gives the number of ties of wood and iron put down 
in Germany in various years: 





Ties, Proportions, 
millions. per cent. 

Year. -—-—_—_o -—_-- onl 
Wood. Iron. Wood. Iron. 
; : ( 1885-86 I 507 0.627 69.16 30.84 
Prussian state railroads...... .........ss.e0s000. 4 1886-87 1.583 0.522 75.18 24 82 
( 1887-88 1.654 © 494 77.02 22.98 
1885-86 2.462 1.007 70 97 29.03 
All German railroadas..............se00 1886-87 2.545 0.868 74 56 25.44 
1887-88 2.677 0.750 78.10 21.90 
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THE ZELL WMPROVED SAFETY BOILER. 





By reference to the fine cuts herewith given, it will be seen that this gen- 
erator consists of a series of four-inch lapwelded tubes which are expanded at 
their ends into headers or end boxes, forming sections, placed in an inclined 
position. These headers are made of special iron and carefully proportioned 
in the distribution of metal, to effect strength and durability; they will stand 
a hydrostatic pressure of five hundred pounds per square inch. The sections 
are placed in vertical rows to bring the tubes into a staggered position, and 
are connected together, top and bottom, with short pieces of expanded four- 
inch tubes or nipples, the length of sections varying with the power of boiler 
required. The headers are connected to the under side of the water drums, 
both front and rear, with nipples expanded into the bottom of the drums. 
The headers at the front, over the water drums contain four inch tubes, which 
extend horizontally back, and are expanded into the side of the steam drum; 
this drum is connected to the water drums by expanded tubes, and rests on 
two cast iron upright stands or saddles, which sustain its weight and protect 
the tubes from the direct action of the heat. The generator is put together 
without a single screwed or bolted joint. 

The headers have hand holes and plates opposite every two tubes. The 
plates are placed on the inside of the headers; both the surfaces of the plates 
and headers are accurately milled on a special tool, and form a perfect joint. 
The plates are held in proper position by T bolts, the heads of which fit into 
slots on the outer face of the plates, thus providing against corrosion of the 
bolts, being protected from the water, steam and gases, and ensuring their 
ready removal at any time, even while pressure is on the boiler. 

It will be seen that the pressure of steam holds the plates up to a joint 
without the aid of the bolts, which could be dispensed with when there is 
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boiler with the water drum. In other water tube boilers, the heated gases, 
coming in direct contact with the vertical tubes that connect the rear 
headers with the horizontal water drum, produce a counter or upward circula- 
tion, thus stopping the flow of the water from the drum down through these 
tubes. 

By reference to the cuts, we find all of the generating parts of the Zell 
boiler entirely encased in brick work. It is, therefore, all heating surface, 
and, at the same time, accessible. That boiler is most durable which is so 
constructed that itcan be kept clean, both inside and out. In the return 
tubular and other makes, this is impossible. In the Zell boiler, every square 
inch of itcan be inspected and cleaned. It is only necessary to remove the 
plates at the end of the sections and man holes and hand holes in drums, to 
see the entire inside of the generator. 

The very hot water, flowing back through the water drums, comes in con- 
tact with their colder feed water at their rear ends and causes a separation 
and precipitation at a point that is far removed from the direct action of the 
fire; therefore, the sediment, etc., does not adhere to the inside of the tubes, 
but settles in the most quiet part of the generator, the mud drum, into which 
a feed pipe is introduced at one end and a blow-off at the other; they are only 
to be used when the mud drum is cleaned. The boiler should never be fed 
through the mud drum. Numerous side cleaning doors are provided for 
keeping the outside of the tubes free from soot and ashes by the use of a 
steam blow pipe. The proportion of water to each square foot of heating 
surface in this boiler is very large; thus, the capacity of the boiler is almost 
unlimited. There is no entrained water in the steam, and its quality is, there- 
fore, always good. Most all boilers, when driven beyond a rating of ten 
square feet of heating surface, in evaporation, will carry over entrained water 
with the steam. This the improved Zell will notdo. It must be acknowledged 





THE ZELL IMPROVED SAFETY EOILER. 


pressure in the boiler; the higher the pressure, the closer and tighter the | 
plates are held in their places. The plan adopted in other boilers, of putting | 
these plates or caps on the outside and securing them by bolts from the | 
inside, is a practice full of danger, for if the threads strip or the bolts break | 


under steam pressure, the plate will fly and the steam and boiling water would 
rush out, to the danger of every one in the vicinity. 

From the fire in the furnace, the products of combustion pass up between 
the staggered tubes, then down and around the tubes between the flame 
bridges, to the bottom of the combustion chamber, thence up again, when 


a boiler that makes and delivers dry steam when and where it is needed 
is preferable. 

The manufacturers of this boiler, the Campbell & Zell Co., proprietors of 
the Enterprise Iron Works, founders, manufacturers and engineers, are now 
in full operation at their new works, situated at corner of Essex and Burke 
streets, Baltimore, Md. The officers of the firm are J. Vernon Campbell, pres- 


| ident and treasurer; Robert R. Zell, M. E., vice-president and general man- 


they pass out to the chimney through the space between the steam and water | 


drums, making three runs across the water tubes. The feed water enters the 
water drums at their rear ends, in sufficient quantity to maintain the level at a 
point below the bottom of steam drum. ‘The water in the inclined tubes next 


to furnace being heated and raised to a rapid state of ebullition, the mingled | 


body of steam and water, being lighter than the solid water in rear of water 


drum, is forced rapidly up through the front headers into the water drums, 
where the steam and water separate, the water returning back through the 
water drums, while the steam passes up to the top front headers and super- 
Heating tubes, where, being surrounded with the radiated heat and gases, 
additional heat is absorbed. 
sage through the steam tubes, the steam is delivered dry into the steam drum, 
having a temperature a few degrees higher than the steam within the drum, 
more heat is absorbed by steam, and it becomes further superheated. This 


special feature of construction, used exclusively by the makers, is covered by | 


Zell patents. In this boiler, the circulation is perfect, there being no 
Series of vertical tubes at the rear end to connect the generating part of the 





Evaporating any entrained water into its pas- | made in still other gauges. 


ager; George R. Willis, secretary and attorney. The company have branch 
offices at 843 Drexel Building, Philadelphia, Pa., and 15 Cortlandt street, New 
York City. 


What is Taggers Tin? 

Answering the above question, the M/e/a/ Worker says: Taggers tin plate, 
or taggers tin, as it is usually called in the trade, is simply a very thin tin 
plate, and our correspondent will, therefore, understand that the term indi- 
cates gauge and not brand. Asa matter of fact taggers tin is supposed to be 
avery good quality of plate, for it is often stamped and worked in various 
ways. Taggers tin is made in three thicknesses as follows: 38, 36, and 34 
Birmingham wire gauge, but taggers iron, which is a thin, black sheet, is 
The common explanation of the term taggers is 
that the material was used for tags, but we do not know whether this interpre- 


which, being jacketed by the waste gases in their passage to the chimney, and | toties ts correct. 


A SYDNEY telegram to the Melbourne Argus says: A syndicate is seek- 
ing permission of the Government to erect on the Flagstaff Hill, at present 
occupied by the observatory, a tower ona similar plan to that of the Eiffel 
Tower at the Paris Exhibition. 
height of 500 feet. 


The proposed structure will be carried to a 
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IMPROVED METALLIC LATHING. 





Architects, plasterers and owners of buildings will be interested in the 
improved fire-proof sheet metal lath, herewith shown. It is applied with an 
ordinary wire lath nail, and from 125 to 175 square yards can be put ona wall 
or ceiling per day by one man. In plastering there is absolutely no waste of 
material, as it is not necessary to force the mortar to the back to procure a 
clinch, and consequently there is no cutting off or falling of the plaster. A 
workman can easily coverthe same amount in a day’s work as where wood 
lath is used. Two-coat work can be done on this more easily than on wood 
lath, as it gives a better surface for plastering, and the clinch is more perfect. 
It may be used on 12 or 16-inch spacing, and in either case will carry the 
plaster without sagging. It is strong and easy to handle, and in cutting and 
fitting there is no waste. The openings may be made from \% to ¥% of an inch, 
according to the work required, but the manufacturers recommend a 3-16inch 
opening in all ordinary two or three-coat work on side walls, and 4 inch 
opening for ceilings. It is especially adapted for use in connection with 
adamant plaster or cement. It is furnished in sheets 48% inches in length. 
For prices, etc., address Hodges Brothers, office, 4 and 5 Whitney Opera 
House Building, Detroit, Mich. 





THE FUTURE OF ALUMINUM MANUFACTURE. 





In a recent description of the progress of aluminum extraction, a cor- 
respondent of the Chicago 7ribune says of the Cowles process (already 
described in these columns) : 

The discovery of this novel process and the possible cheapening of the 
products, including aluminum alloys, immediately gave an impetus to the 
investigation of methods of separating aluminum by means of electricity. 
The Cowles brothers established a large plant at Lockport, N. Y., where they 
have since steadily employed some of the largest dynamos the world has ever 
seen. At Milton, England, another similar plant was established in 1886. 
Like works have since been established, embodying their ideas, at Neuen- 
hausen, Switzerland, at the Falls of the Rhine, and at Boonton, N. J.; likewise 
in France works have been estab- 
lished by Societi Electro Metallur- 
gique, who they claim, are infring- 
ers of their patents. At Bridgeport, 
Conn., there have come into exist- 
ence within eighteen months a large 
rolling mill and factory for working 
up aluminum alloys. Since the 
starting of the Cowles enterprise 
in England two large competing 
companies have been established 
there. The aluminum company 
that is located near Birmingham was 
started by H. Y. Castner, a Colum- 
bia College student, and had Sir 
Henry Roscoe, the most eminent 
chemist in England, as consulting 
chemist. This company had a cap- 
ital of about 2,000,000 in cash. 
Another competing company, un- 











panies engaged in it. The reason given by the aluminum men is not that 
there is any doubt of the usefulness of the metal at the prices at which it can 
now be produced, but that manufacturers do not yet understand its properties. 
They say that just as Bessemer had to wait for years before the merit of his 
process for making steel was acknowled, so will the aluminum companies 
which have laid the foundation of success be compelled to wait till the merits 
of the beautiful white metal are more fully recognized, before fortunes can be 
made by separating it from the substances with which it is so tenaciously 
combined. 





The Oscillations of High Chimneys. 

In the “ Memoires de la Societe des Ingenieurs Civils,” some particulars 
are given of the oscillation of a chimney stalk near Marseilles, 35 metres (115 
feet) high, with an exterior diameter at the top of 1.22 metres (four feet). 
During a severe storm it was determined, by observing the shadow of the 
chimney, that its greatest oscillation was half a metre (nearly one foot eight 
inches). It was further observed that achimney set in motion by a gust of 
wind oscillates from four to five times backward and forward until it is at rest 
again. M. E. Burg asserts that, should this momentum during the oscillation 
of the chimney repeat itself in such a manner that its direction coincides 
with that of oscillation, the overthrow of the chimney may be expected. 
This is the explanation given for the destruction of many a chimney con- 
structed in accordance with sound principles of stability. In the case of a 
chimney near Vienna, 50 metres (164 feet) high, and constructed of concentric 
hollow rings, with an inner diameter to the top of two metres (6% feet), which 
is exposed to considerable gusts of wind, the oscillations were most carefully 
and repeatedly measured with a theodolite, when the observations showed an 
extreme oscillation of only 16 centimetres (16% inches) during severe storms 





Iron Works for India. 

At the Bengal Iron & Steel Co.’s works near Barrakur, arrangements have 
been made for the production of 30,000 tons of pig iron per annum from the 
ironstone and coal found in close proximity on the property. Inthe foundry, 
preparations have been made for turning out cast iron water pipes, sleepers 
and other railway material in very 
large quantities, the moulding be- 
ing accomplished by hydraulic ma- 
chines of the latest pattern, at 
rates, which, it is expected, will 
render European competition diffi- 
cult, if not impossible. The output 
of these works will not be confined 
to pig iron and castings; but as 
soon as practicable the production 
of wrought iron and steel, and its 
manufacture into blooms and bars 
will be commenced, and eventually 
the rolling of rails, girders, joists, 
and all sections of iron and steel, 
in common use on railways and for 
building purposes. With iron and 
steel at their present prices in 
England, and with the probable 
continuance of high rates for some 
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considerable period, the project has 





started at Wallsend, near New- 
Castle-on-the-Tyne, to develop Dr. 
Netto’s process, with a capital of $1,250,000, and Lord Charles Beresford as 
president. These two companies each made advances in cheapening Deville’s 
old process, but only brought the price down to about ¢5 per pound, as 
against $1.50 per pound for aluminum in alloys made by the Cowles process. 
Both companies have gone into liquidation within six months, due largely to 
their rashness in establishing a capacity for production far beyond the devel- 
oped demand for aluminum at the prices at which they could afford to sell it. 


Within the last year and a half C. F. Hall, an Oberlin student, who, 
through the development of the Cowles process, became interested in the sub- 
ject of aluminum, started the Pittsburgh Reduction Co. As the Cowles boys 
had made their first experiments with a piece of a chimney flue and a bor- 
rowed current of electricity from the Brush lighting station in Cleveland, so 
Hall secured his first aluminum in an oystercan. The Hall and the Cowles 
processess, which may be said to be modifications of one process, both the 
products of Western Reserve brains, have inaugurated the aluminum age. 
At the last meeting of the American Institute of Mining Engineers at Wash- 
ington, D. C., an entire session was devoted to the consideration of this topic, 
and eight or ten valuable papers were read. The so-called Herrult process 
from Neuenhausen, Switzerland, was described, but it seemed to be the 
unanimous opinion that it was nothing more than the Cowles process in a 
foreign land where no patent laws existed. Aluminum affords such a fasci- 
nating field of labor that men are heard of everywhere who have alleged pro- 
cesses of extracting it cheaply. Their number is legion and has been ever 
since Deville’s time. Professor T. Sterry Hunt, of McGill University, recently 
said: “The importance of this new instrument, which the Messrs. Cowles 
have placed in the hands of chemists for producing and controlling degrees 
of temperature never before attained, can scarcely be estimated,either in its 
economic or scientific aspect. The heat of this furnace realizes the dream of 
the alkahest, or universal solvent of the alchemists.” 

Practical men, doubtless, will inquire whether the aluminum iudustry has 
been really a paying investment to anybody. To this question even the most 
enthusiastic believer in aluminum and its future must reply that the industry 
so far has not been very profitable to any of the numerous persons and com- 


IMPROVED METALLIC LATH. 








been launched at a most favorable 
time; a large development of busi- 
ness is expected, and every preparation has been made to meet it.—[Indian 
Engineering. 





Some Peculiarities ot tron. 

Recent experiments show that, if a bar of hard iron be allowed to cool 
from a white heat to a dull redness, there is a spontaneous disengagement of 
heat, and its magnetic properties suddenly change. In order to ascertain 
whether this result might be due to the heat set free by the modification of 
the iron, or if it required the presence of carbon, iron was experimented with 
containing from 0.6 to 0.25 per cent. of carbon, by which means the first phe- 
nomena, above mentioned, was found to be due to the molecular transforma- 
tion of the iron, and the second corresponded to a change in the relation of 
the iron with its carbon. It takes place at 675 degrees C., when the ther- 
mometer suddenly stops and rises some six degrees, afterwards resmming its 
regular fall as the metal cools. This was observed with steel containing 0.57 
per cent. of carbon, while with only 0.19 per cent. of carbon, a much slighter 
effect of the kind was noticed at about 749 degrees; with 1.25 per cent. of 
carbon, the two effects appear to confound themselves. When the proportion 
of carbon is increased, the temperature of the transformation of the iron seems 
to be lowered, and that of recalescence raised, so that both come to coincide 
in the hard steel. 





To Discover Flaws in Rails. 

When trains leave the rails, it is frequently because the metals have 
broken. Recently, at the Ermont works of the French Northern railway, a 
curious electrical and mechanical instrument, called a “ Schiseophone,” was 
tested, with most satisfactory results. It indicated, with marvelous accuracy, 
the exact spot where interior flaws in the iron and steel were concealed, the 
proof being obtained by fracturing the rails to see whether the invention had 
really discovered the presence of defects not outwardly visible. 





A Moscow foundry fuses metals by electricity. Tne glare is greater than 
the sun, and employes work two hours a day. 
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THE WORLD'S HIGHEST CHIMNEY. 





The great chimney recently built at Fall River, Mass., which is 340 feet in 
height, will be far surpassed by one now under construction at the Imperial 
Foundry of Halsbrucke, near Freiburg in Saxony, which is intended to carry 
the noxious gases from the furnaces to such a height in the air as to prevent 
any inconvenience to the surrounding country. It will be 453 ft. high, with 
an interior diameter of 1534 ft. Projected and designed by the Engineer 
Hupprer, it is built on the right bank of the River Mulde, ona hill which 
rises 259 ft. above the ground on which the furnaces stand, so that the top of | 
the chimney will be 712 ft. above the works. The base is square, measuring 39 
ft. 4% in. each way; it is 28% ft. high, and at its top the chimney proper begins, 
The works being on the left or upposite bank of the river, the flues running 


| 
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from the furnaces are carried across on a bridge built for the purpose, and 
then up the hill to the point where they enter the chimney. The total length 
of these flues or ducts is 3,228 ft. The chimney is built entirely of brick. The 
materials are raised by an elevator, worked by an engine which is moved from 
time to time asthe construction increases in height. The builder of this work 
is Herr Heinecke. The chimney itself will cost about $30,000, and the 
conducting flues and other work as much more. The accompanying cut is a 
general view of the chimney as it will appear when finished.—[Le Genie Civil- 





Proposed New Channel Tunnel. 

An ingenious and important plan for constructing the Channel tunnel has 
been devised by a distinguished and professional member of Parliament, and 
is now before Sir Edward Watkin and his colleagues. A great point in this 
plan is that it is supposed to remove the objections raised by military author- 
ities. It is ascertained that the bed of the Channel is so level as to offer gradi- 
ents of not more than onein a hundred feet. The plan is to construct the 
tunnel in water-tight lengths of 500 ft. or 600 ft., the steel tubes to be double, 
the space of 214 ft. between the steel ba: rels to be filled with Portland cement 
concrete. These portions of the tunnel would be sunk and and adjusted by 
bearings of the least necessary magnitude to the bed of the Channel, each 
being attached to another as the laying proceeded. The progress of the work, 
if the scheme should prove acceptable, would therefore resemble in some 
degree the laying of a vast hollow cable from the English to the French coast. 
The water level is said to be such that the top of the sunken tunnel would no- 
where be less than 50 ft. beneath low-water mark, and the cost would be less 
than that of the piers of the projected Channel bridge. The danger of invasion 
is said to be abolished by the fact that at any time the tunnel could be 
destroyed in mid-channel by lowering and exploding with dynamite.—{Iron 
and Coal Trades Review, London. 





The Steel Rail Industry in Russia. 

There have never been such large orders for rails from the Russian Gov- 
ernment as atthe present moment for the ensuing year, and these are all 
being given to home manufacturers by the Minister of War. The Jastovo line 
to the Austrian frontier is to be built on a double line of rails, to be laid down 
on the Koursk-Kieff line. In fact, all south-western lines are to be furnished 
with double rails. The strategical line to Petrofsk, on the Caspian, is also to 
be commenced in the course of the year, and probably some progress will be 
made as regards the great Siberian line, by preparations for building the 
important strategical section in the Trans-Baikal, from Stretensk, which is 
insisted upon as a necessity by the Governor-General of the province of 


INDUSTRIAL SUMMARY. 


New Enterprises :-— 

At Bluffton, Ala., a $200,000 stock company is being organized to builda 
rolling mill. The sum of $125,000 has been subscribed. 

The United States Sash Pulley Machinery Co., St. Louis, Mo., has incorpo- 
rated, with a capital stock of $50,000. The incorporators are H. C. Stiefel, J. 
L. Winkelmeyer and Edward Hills. 

A Knoxville dispatch says John H. Inman, C. M. McGee and several other 
capitalists are about to build one of the most extensive steel plants in the 
country on the Lenoir estate, near that city. 

The Pioneer Iron Works have been incorporated at Middlesborough, Ky., 
by William Arthur, J. W. Forrest and S. W. Ritchie, to erect foundry and 
machine shops. The capital stock is to be $20,000. 

Kenton, O., has held a special election to bond itself for $60,000 to secure 
the car shops of the T., C. & C. railroad, whose plant will amount to $200,000. 
Eleven hundred votes were polled without one negative vote. 

The Wytheville (Va.) Foundry & Machine Shops will be chartered, with a 
capital stock of $25,000, to erect foundry and machine shops. The present 
works of McWane & Co. will be moved to the new buildings. 

Mr. S. Frank Eagle, of Youngstown, O., and a number of Pittsburgh cap- 
italists have purchased fourteen acres of land near South Chicago, as a site 
for a blast furnace. Contracts are to be made at once for the erection of the 
furnace. 


W. J. Hammond, of Pittsburgh, it is reported, will shortly erect a tinplate 
mill at Mansfield, Pa. The mill is to be built in connection with a steel plant 
which Mr. Hammond proposes to erect there. Ground has been secured for 
both mills. 

Mr. Joseph D. Weeks, of Pittsburgh, Pa., is in Clifton Forge, Qa. He and 
several other Pittsburghers are interested in the construction of an open- 
hearth plant there, which is expected to be completed May 1. It will employ 
about 500 men. 

Samuel George, formerly superintendent of the Bissell Novelty Works, 
intends establishing a steel-tool manufactory at Pittsburgh, Pa. The sole 
product will be steel tools of the highest quality. It will be put in operation 
as soon as possible. 

The West Superior Iron & Steel Co., of West Superior, Wis., having 
secured the location at that point of the plant of the American Steel Barge 
Co., propose to build a Bessemer works and arolling mill for steel plates, 
beams and structural shapes. 

The Ohio Pulley & Machine Co. has been organized at Warren, O., and 
will be incorporated as soon as possible with a capital stock of $25,000. The 
company will manufacture split-wood rim pulleys and do a general machine 
business. C. H. Bird, of Kalamazoo, Mich., will be manager. Employment 
will be given to about fifty men from the start. 

Minor Scovel, of Nashville, Tenn.; Ed. C. Darley, of Roanoke, Va.; S. 
Bellerby, of London;, Edgar Watts and George L. Reis, of Cumberland Gap. 
James E. York and C. H. Merrill, of Chicago, are interested in a manufacturing 
company near Cumberland Gap, Tenn., and came here to consult J. P. Witherow 
in regard to some blast furnaces he is building for them.—[Post, Pittsburgh. 

The Bristol Iron & Steel Co., of Bristol, Tenn., has been organized with 
Mr. Abraham S. Patterson as president, and Mr. Justice Cox, Jr., as secretary 
and treasurer; also, Messrs. Samuel Dickson, Joseph Storm Patterson and 
William H. Trotter, all of Philadelphia. A site for a furnace has been staked 
out, and contracts will be made at once for the erection of a first-class furnace- 

The deed transferring five acres of land, at Slatington, Pa., from Elias 
Remaley to the Hopkinses for the site of their rolling mill, has been signed. 
A company will be chartered at once to build and operate the mill. The new 
industry, when in full operation, will give employment to 175 hands. The 
building will be 240x80 feet in dimensions, and will be equipped with ten 
puddle furnaces, a guide frame and a puddle frame. Guide iron will be man- 
ufactured.—[Dispatch, Catasauqua, Pa. 

Frank Hornish, a machinist and patentee of national note, now manufact- 
uring a boiler cleaner at Mattoon, Ill, is contemplating the establishment of 
a large engine and boiler works in Peoria. For this purpose he proposes to 
merge his interests with other parties, capitalists and patentees. There will 
be fine expert machinists for the various departments, and the plans for the 
buildings and plant complete will require a capital stock of somewhere from 
$500,000 to $1,000,000. The engine itis purposed to manufacture in connec-. 
tion with power plants complete is new in design, is automatic with high and 
low speed, can be built compound, triple or quadruple, connected to one shaft 
or run separate, and runs with dry anti-friction bearers without oil in bearings. 
—[Age of Steel. 

Recent Illinois incorporations: Slide Silver Mining Co., Chicago, to doa 
general mining business; capital, $1,000,000; incorporators, A. T. Wright, E. 
N. Fay, G. K. Wright.—Eureka No. 2 Gold & Silver Mining Co., of Colorado, 
offices at Chicago, to do a general mining business ; capital, $200,000; incor- 
porators, M. J. Sheridan, W. W. Watson, Charles J. Chapman.— American Silver 
Plate Co., Chicago, to manufacture plated hardware; capitel, $10,000; incor- 
porators, J. S. Cline, A. F. Lauer, J. C. Dixon.—Porter Boiler Manufacturing 
Co., Chicago, to manufacture boilers and general foundry products; capital, 
$50,000; incorporators, A. C. Soper, John Buckingham, T. W. Job.—Higham 
Brake Adjuster Co., East St. Louis, to make and sell devices for taking up 
slack motion in brake-rigging and other mechanism; capital, $100,000; incor- 
porators, C. C. Higham, S. M. Dodd, Albert Blair. 





Enlargements, Additions, Removals, Etc.:— 


The old blast furnace in the Cleveland Rolling Mill Co.’s yard in New- 
burgh has been torn down, and is now being rebuilt with some of the newest 








Amoor, 


furnace improvements. A new lining is also being putin. This furnace has 
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PREPARED 


Cheap and Durable. 





Building and Sheathing 


kas> SAMPLES AND PRICES SENT ON 





APPLICATION. 


— BLACK DIAMOND — 





ROOFING 


Water and Fire Proof. 


Papers, Deadening Felts 


CORRESPONDENCE SOLICITED. “5a 








S. E, BARRETT MFG. CO.,70 La Salle St. Chicago, I 


been in constant use for the past twenty years, and is one of the oldest in the 
country. 

It is reported that the rolling mill of McCoy & Linn, at Bellefonte, Pa., is 
to be enlarged and turned into a chain factory. 

At Nashville, Tenn., the Phillips-Buttorff Manufacturing Co., manufactur- 
ers of stoves and tinware, has recently increased its capital stock to $50,000, 
and will enlarge its capacity. 

The plant of the Empire Plow Co., Allegheny City, Pa. is being removed 
to Cleveland. Some time ago the company decided to take this step on 
account of better facilities this city affords. 

Wm. Frech, Chicago, manufacturer of punching machinery, machine tools 
and patent articles, is about to remove the larger part of his plant to Streator, 
Ill., where he has built a machine shop and foundry. 

The N. O. Nelson Manufacturing Co., of St. Louis, are negotiating for an 
extensive manufacturing site at Edwardsville. Ill., to consist of over 200 acres. 
In case they secure the site, the Nelson Co. will establish a large foundry and 
various other manufacturing departments. 

The rolling mill removed from Nashville, Tenn., to Birmingham, Ala., over 
a year ago by the Elyton Land Co. is to be started up by the Railway Supply 
Co., under the management of Mr. C.C. Freston. The company will make a 
specialty of bar and other kinds of iron, including bolts, nuts, washers, fish- 
bars, etc. 

Itis reported that the Tudor Iron Works, of East St. Louis, Ill., have 
purchased the Waugh Nail & Steel Works, at Belleville, Ill., and that these 
will be consolidated with the Western Nail Works and the Valley Steel & 
Forge Co.. which are now controlled by the Tudor Co., and form one big con- 
cern with a large capital. When the arrangement is completed it is said the 
combined works will employ 3,000 men. 

The Penberthy Injector Co., of Detroit, have found their business increas- 
ingso rapidly that they have been compelled to add totheir works. They 
have accordingly put up a 54x78-foot extension to their brass-working machin- 
ery department, and filled it with monitor and speed lathes of the finest 
quality. They have also built an addition to their brass foundry 24x63, and 
put in a 48”x7’ one-inch sheet steel boiler, of 500 ths. pressure. They are 
nicely housed in a fine new office, where the busy Secretary and Treasurer, 
Mr. R. O. M. Johnson, may be always found. Althoughin business but three 
years, they are numbering their injectors between 29,000 and 30,000. 





Furnaces and Works Starting Up :— 

Fannie Furnace of the Wheeler Furnace Co., at West Middlesex, Pa., which 
has been idle for some time undergoing repairs, was put in blast last week. 

Furnace No. 3 of the De Bardeleben Coal & Iron Co., at Bessemer, Ala., was 
blown in on April 2d. Another new furnace of the same company will be blown 
in shortly. 

The owners of the Upson Nut Works, that were recently burned at Union- 
ville, Conn., mention of which was made last week, have decided to rebuild 
the works there instead of in this city, as they were thinking of doing soon 
after the fire. 


Fires and Accidents :— 

One of the boilers in the Spears Axle Works, at Wheeling, W. Va., 
exploded the other day, tearing the interior of the works up and setting the 
building on fire, and seriously wounding six’ men, two of them being in a 
dangerous condition. 

Wilmington, Del.—The rolling mill and office of the Johnson Forge Co 
was destroyed by fire April 6, with much valuable machinery. The forge mill, 
with five puddling furnaces, was saved. The company manufactured car axles, 
and 100 men are thrown out ,of work by the fire. The loss is between $10,coo 
and $15,000, 

Atthe Warren foundry, Phillipsburg, N. J., April 9, while the men were 
running off the moiten iron, an immense ladle had just been filled, when, by 
some carelessness it upset, and the contents fell on the damp ground, causing 
a terrificexplosion. The men were thrown in every direction, fatally injuring 
one man, and setting the building on fire. 

Decatur, Ala.—A fire in the United States Rolling Stock Car Works was 
discovered in the forging department of the car works. The machine shop, 
blacksmith shop, bolting room, with all their contents, including a 300 horse- 








power engine were destroyed. The loss is $200,000, supposed to be fully cov- 
ered by insurance. The fire was accidental. 

Some six or eight explosions occurred at the Claire Furnace, Sharpsville, 
Pa., April 3, says the Advertiser, caused by the breaking out of the hot metal, 
which came in contact with the water in the cooler. A large hole was blown 
through the brick wall at one side of the casting house, and part of the iron 
roof taken away and scattered in every direction. 

Brooklyn, N. Y.—A disastrous fire occurred in the machine shops of the 
Lewis & Fowler Co., manufacturers of street cars and street-car supplies and 
fixtures, April 10, destroying the building containing the machinery, foundry, 
moulding-room and a large quantity of patterns. The loss is estimated at 
from $100,000 to $200,coo. There was a large insurance. 





General Industrial Notes:— 


The Raney & Berger furnace, this city, one day last week, made the best 
24 hours’ record in its history, turning out in that time 172 tons of Norway 
iron.—[Guardian, New Castle, Pa. 

The Montreal Bridge bill has passed the Railway Committee, with amend- 
ments providing that the height of the bridge above the water shall be 170 
feet, and work must be commenced within three years, and finished within 
seven years. The capital stock of the company has been increased to 
$3,000,000. 

Sealed proposals will be received at the Office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until 2 o’clock Pp. M, on the 2nd 
day of May, 1890, for furnishing and fixing in place, complete, the cast and 
wrought iron cover for northeast main vent sha/t, the hot water heater with 
all hot water supply, circulating and cold water supply pipe connections, the 
exhaust piping from all elevator pumps, live and ¢«xhaust steam coils for the 
different vent shafts, the lowering of roof of large Emerson ventilators, the 
wrought iron doors for main vent shaft, tank alarms, traps, piping, equalizing 
pipes for boilers, etc., for the United States Postoffice and Court House build- 
ing, at Baltimore, Md. 

Geo. W. Heartley, of Toledo, O., has secured a patent for a tire or band- 
sizing machine, which, at the same time serves as a leveling plate. The 
machine is simple but ingenious and very rapid and accurate in its work. 
Metal bands or tires when welded will vary in circumference from 4 to 4 
inch, requiring no little skill andtime tocorrect. This new device is designed 
to finish the tires or band, while yet hot, from the welder’s hand to an exact 
uniformity as also perfectly level or flat, and all is done in an instant. 
Heartley’s patent tire welder, with the above auxiliary, render it possible for 
one marr to weld, size and level 1,200 bands or tires per day, 





THE rich magnetic iron near Dahlonega, Ga., continues to excite much 
interest. Thousands of acres are being conveyed by option to outside capital- 
ists, who propose developing it when the railroad is completed. 


THE BOSS 


TWO SPEED 


Boring Machine. 


NO CARPENTER SHOULD BE WITHOUT THIS 
TOOL. 


J. H. Osborne & Co.. 


UNION CITY, Ind. 


A LIBERAL DISCOUNT TO THE TRADE. 
a@ Write for Circulars and Price List. 
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OLTON Best for Warming Dwellings, Greenhouses, Schools, &c. 
Most Economical, Durable and Easily Managed. Me: 
SE HOT-WATER ™: ee) 
4 Ss " Clean, | hee Sain 
BEST RECORD IN CANADA 4 E ATER aol || 
AND THE BLIZZARD NORTHWEST. i A eae et i 
And Radiators. = : 
Its Vertical Circulation renders its action Prompt and Rapid. 
Its Fire Surface is the largest in proportion to Grate Surface. a einai 
No Bolted, Flanged or Packed Joints; therefore cannot Leak. 
Its Brick Casing entirely prevents loss of Heat in Cellar. COMBI NATION 
Wrought Iron; therefore cannot Crack. ‘es sie 
WEBER STRAIGHTENING VALVES. Gas Machine 
Send for Circulars. Best Independent Gas Apparatus 
s 8 8 ba For Country and Suburban Residences, Churches, 
etrolt bating [4 ting 0, chai tare, Hates, Bie 
j Over 20 Years in use, with never an Accident. 
88 Lake St. Chicago, Ills. 396 Wight St, Detroit, Mich. Average cost of gas, %4 cent per hour per burner. 
Hx AMIN E: ! READ ! 
The most perfect Dry Kiln. Improved over all others. 
e@ SEND FOR PARTICULARS. "Se 
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Terms Easy and to Suit Buyers. 


TME AKRON IMPROVED DRY KILN. 


More Practical, Economical and Efficient than any other. Results Guaranteed. Low Prices. 


MANUFACTURED BY—— 


The AKRON HEATING & VENTILATING CO. 


117 Church St. = AKRON, O. 


row ENAwes. HERE IS YOUR CHANGE 


The most complete line of Blacks for iron ever offered 








Can any one make better club rates than the following? 








the trade. Put up in all sizes, from le} can, _ on 

brush for home use, to 50-gallon barrels. Of all grades, ‘ : — a : a : 

from the cheapest dipping black to the finest bicycle Scribner's, Monthly, with IRON TRADE REVIEW, $4.50 

enamel made. | Century, 5.50 

THE NUBIAN IRON ENAMEL CO Pogo nd ee 

4 | St. Nicholas, ae “ “ “ “ 4.50 

Sangamon and Jackson Sts., Chicago. | Frank Leslie’s Popular, “ “ “ “ “ 4.50 

és Frank Leslie’s Budget of Wit, “ as a ¢o 4s 4.00 
” * es i “ “ «“ “ “ 
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Send your subscriptions to the 


Fabric Eure EXOs© GO-- co fvelAND PRINTING & PUBLISHING CO., Cleveland, Ohio 
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PROSPECTS OF THE 


IRON ORE SUPPLY. 





The importation of iron ore into the United States shows remarkable 
fluctuations, which are not to be accounted for entirely by variations in the 
demand in this country or the condition of its iron business, but must, to some 
extent, be due to fluctuations in cost of mining and in the demand for ore in 


other countries than our own. 


Here are the figures: 


IMPORTS OF ORE DURING THE FISCAL YEARS ENDING JUNE 30. 


Imported from 


French and Afiican Mediterranean p:rts.......... 


Canada.. 
Greece... 
Sp in..... 
REED ervecctansasesceceson 


TOGA, BIE COMMER ecicscccecicicnsconsessssssssoceuscvose 














188s. 1886. 1887. 1888. 1889. 
. 25,360 107,366 215,760 163,496 78,137 
16,213 20,982 114,423 93,343 6,512 
11,590 15,033 72 549 56, 96 20,210 
47,800 7,906 18,430 132,350 9,284 
seers 7,700 44,173 25,797 13,450 
243,906 428,586 522,719 416,135 190 460 
28,209 51 208 109,928 117,5 4 225,525 
» 425,870 701,243 1,141,774 919,644 652,032 


The decline in imports during the last three years in the face of a greatly 
increased production of pig iron indicates that our iron mines are more than 


keeping pace with our blast furnaces in increase of production. 


Cuba is now 


the largest source of our foreign supply, and Spain has taken a second place. 
The mines in Cuba were opened only a few years ago by an American com- 
pany, and they might almost be considered part of our domestic supply, as is 


also that from the American-owned Canadian mines. 


Leaving out the import- 


ation from Cuba, the total of foreign cres imported is less than four per cent. 


of our domestic production. 


The increasing cost of ore in Spain and other 


European countries indicates the probable cessation altogether of our 
importations from these sources, and will leave us dependent upon our own 


country, Cuba and Canada. 


Fortunately, in these countries, our near neigh- 


bors, as well as at home, there is aconstant increase in the development of 
iron mines, and no prospect of any scarcity in either source for a long time to 
come.—[Engineering and Mining Journal. 





THE Treasury Department has decided that certain ore containing less 
than 3 per cent. of metallic iron and 4o to 44 per cent. of metallic manganese, 
is entitled to free entry under the provision of the free list for ‘oxide and ore 


of manganese.” 


The collector at Baltimore assessed duty on the importation 


in question at the rate of 75 cents per ton as iron ore. 















THE INSTANTANEOUS 


| WATER HEATING CO,, 


210 Mlinois St., CHICAGO, ILL., 


Manufacturers of the 


DOUGLAS & ACME 


Instantaneous Water Heaters, 


For Baths and Domestic purposes. 


Used with Gas and Gasoline. 





STEEL 
CASTINGS 


FROM {1-4 TO 15,000 LBS. WEICHT. 

True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 

Stronger and more durable than iron forgings in any 
position, or for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS ot! 
this steel now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 

Send for cirulars and prices to 


Chester Steel Castings Co., 


WORKS: } OFFICE 
CHESTER, PA. {407 LIBRARY ST.. PHILADELPHIA, FA. 





THE CHEAPEST 


ALUMINUM, 


AS WELL AS THE BEST, 


Is offered to the Trade by the 


Cowles Electric Smelting & Aluminum Co., 
CLEVELAND, O. 


Price, $2 per pound for Aluminum contained 
in an alloy with copper, and $1.60 per pound 
when alloyed with iron, the same being sub- 
ect to analysis. 


——MANUFACTURERS OF—— 


Manganese Bronze, Aluminum”and White Sliver 
Bronze. Heavy Castings a Specialty. 


FRANKLIN 


‘TY PH 


And ELECTROTYPE FOUNDRY, 
168 Vine STREET, CINCINNATI, OHIO. 


The type on which this paper is printed is 
from the above foundry. Revinw. 





PATENIS 


WM. M. MONROE, 


SOLICITOR & COUNSELLOR, City Hall, 
= Room 48. 








To Those Looking 


—FOR— 


Manufacturing 
SITES 


IN THE SOUTH. 


THE MOST DESIRABLE LO- 
CATIONS IN THE SOUTH for 
manufacturing wagons, stoves, agri- 
cultural implements, furniture, or 
for foundries, machine shops, rolling 
mills, muck bar mills, nail works, 
glass works, cotton or woolen mills, 
and tanneries, are to be FOUND 
IN VIRGINIA along the line of 
the Norfolk & Western Railroad 
from Norfolk to Bristol and upon its 
branch lines HARD WOOD OF 
EVERY VARIETY; PIG IRON 
from the furnaces at Lynchburg (2), 
Roanoke (2 in operation and 1 now 
under construction), Pulaski (1), 
Ivanhoe (1), Radford (1 to be built 
in 1890),Salem,Graham, Max Mead- 
dows and Bristol (1 at each point 
now under construction); bar iron 
from the rolling mills at Roanoke, 
Lynchburg and Richlands (1 to be 
built in 1890) ; COKE AND SEMI- 
BITUMINOUS COAL from the 
Pocahontas Flat Top Field; 
SUPERIOR GAS COALS from 
mines on the Clinch Valley exten- 
sion; GLASS SAND from Taze- 
well Co.; COTTON FROM THE 
MARKETS of the Southern States, 
and Wool from all the Western and 
Southwestern States and Territories, 
at advantageous freight rates, FA- 
VORABLE FREIGHT RATES 
made upon raw materials to all fac- 
tories established upon its line, as 
well as to points in the United 
States and Territories, upon the 
manufactured articles. 

Those seeking new fields for 
manufacturing establishments 
should not fail to investigate the 
wonderful development of Iron, 
Coal and Coke Industries that has 
been made within the past five 
years along the line of the Nor- 
folk & Western Railroad, and the 
advantages offered by the State 
of Virginia in the supply of cheap 
raw materials, by the Norfolk & 
Western Railroad in the matter of 
freight facilities and rates upon raw 
materials and for reaching home, far 
distant and foreign markets, and by 
the cities and towns along its line 
in the way of advantageous sites, at 
moderate cost. Many of the cities 
and towns exempt manufacturing 
establishments from taxation for a 
series of years. 


For further information as to 
freight rates and sources of supply 
of raw materials, apply to A. POPE, 
General Freight Agent, Roanoke, 
Va., or to 


CHAS. CG. EDDY. 


Vice-President, 


ROANOKE, VA 





DAY'S 
Instantaneous Heater 


—AND— 


BATH TUB COMBINED. 


The only Pert ble Folding 
Bath Tub made C-n be stored 
in « pace 24x2x6 teet. 

Can be moved from bath- 
room to si k-room. 

Write for catalogue end 
discounts. 


M: de by The DAY MFG. CO., Detroit, Mich. 





F. A. SACKMANN, 


Per 15 Huron St. Cleveland 0. 
i Ps SKERY ALPAABETS 
OTEELNAME STAMPS 
Se BURNING BRANDS 
ee Steel Name Stamps (1-16, 3-32 
or % inch letters, 15c. per letter. 
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Two Books for Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice. 


Presenting best methods and original rules 
for sega rin A pret sound, clean csatings, and 
giving detailed description for making moulds 
requiring skill and experience. 

Also containing a practical treatise upon the 
construction of cranes and cupolas, and the 
melting of iron and scrap steel in iron 
foundries. Either of the above books will be 
sent by mail, postage paid, $2.50. Address 


CLEVELAND PRINTING AND PUBLISHING CO., 
CLEVELAND, OHIO. 


, Don’t be Deceived. 
ll neers The Cyclone Steam Flue 
Cleaner is the only Cleaner 


made giving steam a spiral 
motion the entire length of the tubes. 
CRESCENT MFG CO., Cleveland, 0. 


ATENTSi*: & C0., 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. JV. § and Foreign 
Patents Procured, Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, ‘nfringement 
and Title of Patenj Send for 
pamphlet. 











J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCY Secretary and Treasurer. 





GEO. P. BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior &t., 
Cleveland, O. 

J. E. WOLCOTT, Special Agt., Akron, O. 




















































BSD SAR Seen TT 












a ees Star Hh ii 














‘Tue IRON TRaAppe ReEvIEwW. 











ACENCIES. 
NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st. 
MINNEAPOLIS, 210 South Third st 


THE CURTIS 


Regulators for Steam, Water, 
Air, and Pump Pressure. 
STEAM TRAPS, RETURN TRAPS, 
DAMPER REGULA ‘ORS, 
SEPARATORS, 
and other Specialties for the economical 

























=D. en use of Steam. Manufactured by 
Iding THE CURTIS REGULATOR CO. 
tored 85 Beverly Street, Boston. 
bath- 
ond Centrifugal, Rotary and Piston Power Pumps, and 
House Pumps. 
OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 
& e@ Send for Illustrated Catalogue. 
RUMSEY & COMPANY, cumtep.) 
New York City Office: i6 Dey Street. Factories: Seneca Falls, N, Y. 
Mich. 
—— INTRICATE 
ITRICA A The Bronson Supply Co., 
nd 0. A SPECIALTY, CLEVELAND, 0., U.S. A. 
S a . 
- ou) | Exclusive Manufacturers 
at - Nos. 7, 8, 9, to and 12. 
nt og : STOVE 7OPS ge bee rod 
, : 4 ; sor sFease ; 
a : a CA y 4 =>) will not im- 
: SS " part the Flavor 
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POTS |) 












of previously Cooked Food; Easily 
kept clean. 


BETTER THAN ENAMEL, 


Because They Will Not Scale. 
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ESTABLISHED 1849. INCORPORATED 188.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAWS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 
It will pay you to get our prices and guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT. MICH. 


Mention this paper. 
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OFFICE AND WORKS 


224 & 226 NORTH UNION St CHICAGO, I LL.U.SA. 


PERFORATED TIN. PERFORATED BRASS 


HERCULES POWDER: 



















Stump before e blast. | Pragmonts after a bisst. 


H STRONGEST and SAFEST EXPLOSIVE 


= EXnown to the Arts. 
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aa l, POWDER, FUSE, CAPS, 
erior S70 ee Electric Mining Goods, 
r 8t., ZBROULES, AND ALL TOOLS FOR STUMP BLASTING 

THE @REAT STUMP 4ND ROCK FOR SALE BY THE 
r 8t., ANNIHILATOR. HERCULES POWDER COMPANY, 


40 Prospect Street, Cleveland, Ohin 
J. W. WILLARD. Manager _ 





CLEVELAND, O. 





FINtiNS. 






Yes, ART PRINTING. Not the hybrid produc- 
jions, with a few distorted brass rules and a 
congruity of illy-balanced lines of type, palmed 


off nowadays as Art Printing. 


> ° . ° 
Se nd for or come in and examine our samples 
of fine work of original design, with an elegant, 


modern and striking appearance. 


If you are in doubt as to what you 


élc., 
We have a faculbs 


want ana 


are undecided as to style, you are just 
the partly we want fo see. 


of pleasing the over-particular man. 


St. Clair & Wood Sts. 
Telephone 852. 
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Finest in 


Burns less gas than any oth 


Ovens perfectly ventilated. 


vessels. Double burners on shelf. 





7 GASOLIN 


= 
= 3 


Gasoline and Kerosene Torches 


saF°SEND FOR 


the World. 


Beautiful finish; tile and nickel ornamentation. 
Perfect combustion and very economical. 


er. 


Ovens and broilers 17%’x15’x12”. 


Something new in gas stoves. 


Are ready to bake before others get warm. 


Notice our new attachment, a half low shelf for wash-boiler or other heavy 


Our RELIABLE and NEW LYMAN 


E STOVES 


ARE LEADERS. 


Natural, Coal, Water and Gasoline Gas Burners for repair purposes. 


, Gasoline Furnaces for plumbers’ and 


tinners’ use, Paint Burners, Gasoline Burners, etc. 


CATALOGUE." 


THE SCHNEIDER & TRENKAMP CO., Cleveland, Ohio. 








Double Fnd Wood Lathe. 
16, 18, 20 and 24-inch Swing, with floor stand. 





Nos. 1 & 2 Piane: and Smocthers. 
18 and 24 inches wide. 


—_—S 


y Te: 
KE ta =e 
: 42; Ss. 











Variety Saw. Improved Saw Bench—Si 





ORICINATORS 


— or —— 


Time & Labor Saving 
MACHINES 


sae at 
Reduce Cost 
— or — 


x Sizes. Manufacture. 


THE HGCAN CoM yr, 


NOS. 251 TO 271 WEST FRONT ST., CINCINNATI, OHIO, U. S. A. 


Builders of the Largest ” 
Line of Late Improved 


Send for Catalogue and Prices. 


MACHINERY. 


All Machines Tested and Tried before Shipping. 








Standard Fibre-Ware. 


Water, Dairv, Fire and | 
Chamb r Pail-, Wash 
B sins, S.i toons, Slop 
Jars, Mats, Etc., are 


USED BY EVERYBODY 


who knows its merits, 


because IL ls 


Handsome, Cleanly, Durable, 
and is mace from *lax Fibre, in styl s plain 
and decor, ted, wri e aud colored, and is 


SOLD BY ALL DEALERS 


Who terpsbrevs' with the times. Nore gen- 
uine wi hout this trede-mark. See price list 
Send for catalogue, etc 





SS UNION 425% 
‘E LECTROT.YPE= 





y e ul — 
FOUNDRY 
TELEPHONE 2139 
822 SHERIFF ST.CLEVEL AND 


| 


| 
| 
| 


ELEVATORS. “sae. 


L 


FREICHT AND PASSENCER 


S. GRAVES & SON, 


Main Office and Works, ROCHESTER, N. Y. 


| NEW YORK, 92 and 94 


BRANCH OFFICES: 


Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building; 
DETR NIT, Hodges Building. 


SEND FOR CATALOGUE. 





THOS. MEIKLE, Pres'’t. 


IL. E. HOFFMAN, Sec’y. A. A. PARKER, Treas. D.A. STEWART, Supt. 


Ohio Heating, Plumbing & Mfg. Co., 





MANUFACTURERS AND JOBBERS OF 


MALLEABLE AND CAST IRON FITTINGS, BRASS GOODS,’ 


Tools and Supplies. Plumbers, Gas and Steam Fitters. 


TELEPHONE 2260. 


99 and 101 Water St., CLEVELAND, O. 


“i9p1001 2 anqorjnuew JO Spury JTF 10] STOO JRIN|a Ig 
“s][up pue souryoew Zuryjiw ‘srsuesd ‘say ie] ‘s[oo3 
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ane 


Gear and Rack Cutting, Milling and 
Index Drilling to Order. 


Laight & Canal Sts, NEW YORK. 


























heatiis SEs: 5 Sas ei 








vy 


nd 


S1PFIOM UOAL PUL {SISIUIYOEU 4O SAdANJORjNUeLY om 


Gu : 


and 
. 


‘Temp IRonN TRapp Review. 











NORTHERN MEN 


WHO HAVE OBSERVED CAREFULLY THE DRIFT OF IRON INDUSTRIES, AND WHO CONTEMPLATE 


southern Manufacture, 


Believing that where the raw material can be produced cheapest, there its varied products may be most profitably put forth, 


are invited to locate at 


AT HARRIMAN, TENN., 


THE NEWEST CITY OF THE NEW SOUTH. 





Says Dr. Koenig, Professor of Metallurgy and Mining in the University of Pennsylvania: “In connection with the close proximity 
of the coal in Walden’s Ridge, I do not hesitate to make the assertion that iron can be made here at a greater profit than in Birming- 


”? 


ham. 


Harriman already has Two Railroads—the Cincinnati Southern and the East Tennessee, Virginia & Georgia—which form a junction 
there; and more are coming. It has a fine river, the Emory, navigable for freighting the year round; the best drainage and splendid water 


supply. It is nearly 1,000 ft. above sea-level; its climate is charming; and Coal and Iron Ore fairly touch each other at the City’s doors. It is 


INCOMPARABLY THE BEST LOCATION 


For Rolling Mills, for Car Wheel Works, for Machine Shops, for Factories of all kinds, yet secured by Northern Capital in the Southern States. 


The most desirable inducements for such to locate there, are offered by 


THE EAST TENNESSE LAND COMPANY. 


A $250,000 Furnace, and a Magnificent Hotel, are to be erected at once by the Company; 200 buildings are under contract for 
immediate erection; private enterprise is investing large amounts in various minor industries; and large portions of the admirable city site 


are reserved for CHEAP HOMES FOR WORKINGMEN. 


To be Another Birmingham. ~@ag 








s@eFor full particulars address the Secretary. 


OFFICERS AND DIRECTORS: 


CLINTON B. FISK, President. JOHN HOPEWELL, Jr., 1st Vice-President. A.W. WAGNALLS, Treasurer. A. A. HOPKINS, Secretary 
James B. Hosss, FERD. SCHUMACHER, Wo. SILVERWOOD, WALTER C., HARRIMAN, J. R. LEEson, 


E. M. GooDALL, F. W. BREED, FREDERICK GATES, Puivtip S. Mason. 


TIMES BUILDING, - ; - NEW YORK CITY. 
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Hartman's Patent Inside Sliding Window Blind 


is the most 


ao Ded = - aga on Blind 

1 ——— - n merica. 

f — ‘é Architects & 

Ke { we = builders pre- 

: = PAO 4 fer it to any 
| fa 


other, for mer- 

it, style, con- 
venience and 

economy. 

Not Complicated 

The Only 

Blind that is 
furnis’d with 

an automatic 

Burglar - Proof 
| Lock, free of 
{ charge. This 
\ is an item of 
s immense mag- 
nitude, and 

may save you 

many times 
the cost of 


nnd | | 





















blinds & per- 
haps ife also, 
q and the only 
blind that 
gives entire 

satisfaction. 
Thousands 

are in use. 

Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


SARTMAN & DURSTINE, %°,53 Bcereo* 
VICTOR COLLIAU, 





5 Sole Manufacturer 
| r m improved Patent 
HOT BLAST 
im  Colliau Cupota 
i i 287 seltoreen Ave. 
S DETROIT, MICH, 





gp JOHN ADT & SON, 


New Haven, Conn., 


Builders of Machinery for 
Hardware Manufacture, 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 

Butt Drill.ng Machinery® 

Riveting Machines, Dill 

ing ani Countersinking 

™ Machines, Foot Presses, 
Sprue Cutters, Etc. 


INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 


Filesé Rasps, 


Equal to the Best English 
File. 


OLD FILES RE-CUT. 


All Kinds of Job Grinding, 


OFFICE & WORKS, 


48 COLUMBUS ST., 


CLEVELAND, O. 
C.GOUGH Manager. 
Mention this paper. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, Dems, Calipers 
etc. Lathes on trial 
— Lathes on payment 
Send for catalogue of Outfits for Amateurs or 
Artisans. Address H. L SHEPARD, Agt., 

124 Fast Second St., Cincinnati, O. 


S. T. W. Ejector. 





Adjustable Drilling & Countersinking Machine. 





















For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 

The cheapest made. Send for 

gene 


JAMES JENKS, 


Detroit, Mich. 





‘Tum IRON TRADE ReEvIEwW. 





Palmer’s Gear Cutting Attachme 
CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 
Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


€07 Market St., PHILADELPHIA, PA. 








THE MEYER’S ORIGINAL 


‘Live Steam Feed Water Heater 


LIME EXTRACTER AND PURIFIER. 


Does away with boiler repairs. Keeps boilers free 
from scale. All steam users need them. 
For information apply to 


COX & MORRISON, 


Wheeling Boiler Works, 
Wheeling, W. Va. 
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G. W. STOCKLY, President. 


1:J; TRACY, Vice-President. W. F. SWIFT, Secretary. 
T. POTTER, Treasurer. 


Ty 
. 8. POSSONS, Supt. W. J. POSSONS, Asst. Supt 
Ss. M. HAMILL, Jr., Assistant Secretary. 


THE BRUSH ELECTRIC CO., 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, Evrc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Arc Lamps now in use. _ Self- 

Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CO., 


CLEVELAND, OHIO, U. S. A. 





sar agencies Everywhere. 





[RON CLAD PAINT CO. oncisarainco 


Sec. & Treas., No. 3 Case Bulld’g, 
OHIO. 


And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 





== a USED BY NEARLY ALL 
‘ Trades Work Patentat 


THE RAILROADS 


CLEVELAND FOUNDRY. 
HEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car Woreels, 


With or without axles, Street Railroad 
Woeels and Track Supplies. 










=== Office 14 Winter At. 


CLEVELAND, o.} BOWLER & CO. 


THE - ARMSTRONC - PURIFIER, 








= —wITH— 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 





A full description of this heater, together 
with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrone Bros.. 


nt 3 


— machine. 
ment in 
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$80 will buy the best No. 1 band saw in th 


world. 


$100 will buy our new No. 2 40” band saw. 
$185 will buy our new patent band re-saw 


ing machine. 


the best No.1 automatic ri 
Weatherboarding attach- 


100 will bu 


cluded, and one saw. 
$125 our new No. 2 complete as above. 
For further particulars address 


STANDARD MFC. CO., 


110-120 Main St., Mt. Carmel, Il. 





HEADQUARTERS FOR 
ANIMAL POKES 


They prevent animals from 
breaching or being injured 
by bar wire. Best in the 
market. Recent valuable 
improvements. Prices low. 

8 Factory extensive and relia- 
ble. Send for catalogue and 
rice list. 

. W. BISHOP, Berea, O. 











SPRINGFIELD, OHIO. 


STRONG, WELL BUILT, SERVICEABL= 


STEAM ENGINES 






\ 


Adapted to HEAVY, CONTINUOUS WORK 
EVERY ENGINE TESTED UNDER FULL LOAD. 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO. INDIANAPOLIS. IND. 





A section oi our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 


Elmira, N. Y. 


Patent Steam Pipe Casing 
For Underground Steam Pipes. 


Send for Circular and Prices. 





Two staves removed to show the lining between 
the inside and outside staves. 


UNIVERSAL RADIAL‘: 
RADIAL DRILLING MACHINES 


— THREE DESIGNS. SIX SIZES 





EMBODY ALL DESIRABLE FEATURES 


2. PRICES$450.°& UPWARD 


mao 


poe UNIVERSAL RADIAL DRILL CO 
CINCINNATI. O.US.A. 





From $4.00 up. 
© $5.00 up. 


Steam Jet Pumps, - 

Automatic Injectors, - 
High Lifting Injectors, $6.00 up. 
Shafting, Hangers,- - ‘ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


SOLUMBLA INJECTOR CO. CLEVELAND, & 
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TEE SwaEET zx CriAREH CO... 


WMiariomn. 


Imad. 


Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Also manufacturers of Curry-Combs, Hardware and Saddlery 
p@e- Write for Price List and Catalogue. 





CLEVELAND ROLLINC MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 








STEEL 


WHEELBARROWS 


Rolling Mills. 
€RANT McNEIL, 


AKRON, O. 


Send for barrow circular. 





‘TRON AND STEEL MARKETS. 


PIC IRON. 


CLEVELAND (f. o. b. cars, four months): 
Bessemer, $17 30; No. 1. Foundry, $17 89; No. 2 
Foundry, $16 80; No. 1 Gray Forge, red short, 
$15 80; No. 2Gray Forge. neutral, $15 30; No. 
1 American Scotch, $1780; No. 2 American 
Scotch, $16 So. 


CHICAGO (reported by Messrs. Rogers, Browa 
& Co.): Scuthern Coke No. 1. Foundry, $16 00 
@16 50; Southern Coke No. 2 Foundry, $15 50 
@16 00; Southern Coke No.3 Foundry, $15 co 
@15 50; Southern Coke Nol, Softeners, $15 50 
@16 00; Southern Coke No. 2, Softeners, $15 00 
gis 50; Ohio Silveries No. 1, $18 50@19 00; 

hio Silveries No. 2, $1750@ 1800; Ohio 
Strong Softeners No. 1, $19 75@20 25 ; Ohio 
Strong Softeners No. 2, $1875@19 25; Lake 
Superior Charcoal Nos. 1 to 6, $21 oo@2i 50; 
Tennessee Charcoal No. 1, $20 00@20 50; 
Tennessee Charcoal No. 2, $19 50@20 00; 
Southern Standard Car Wheel, $24 50@25 00; 
Tennessee Standard Car Wheel, $21 00@21 50; 
Hanging Rock Standard Car Wheel Cold 
Blast, $26 0o@2800; Hanging Rock Standard 
Car Wheel Warm Blast, $23 00@25 00; Old Car 
Wheels, $00 oc@oo oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $14 7-@15 23; Southern Coke 
No. 2 Foundry (new classification), $14 25@ 
1500; Southern Coke No. 3 Foundry (new 
classification), $13 50314 00; Grey Forge, 
$ 300@13 25; White and Mottled, different 
grades, $1300@1350; Silver Grey, different 
grades, $13 75@14 75 ; Southern Charcoal No.1 
Foundry, $17 00@18 50; Southern Charcoal No. 
1 Mill, $15 75@16 75; Southern Car Wheel, 
Standard brands, $23 00@24 00; Southern Car 
Wheel, other brands, $18 50@21 00; Hanging 
Rock Coke No. 1 Foundry, $16 50@17 so; Hang- 
ing Rock Charcoal No. 1 Foundry, $20 50@ 
2150; Hanging Rock Cold Blast, $22 00@24 00; 
Hanging Rock Warm Blast, $00 0o@oo oo. 


LOUISVILLE (reported by Hall Bros. & Co.): 
Hot BLast FounDRyY—Southern coke No. 1, 
$16 00@16 25 ; Southern coke No. 2, $15 00@!5 50; 
Southern coke No. 3, $14 50@15 00 ; Mahoning 
Valley (Lake ore mixtures), $18 00@19 00; 
Southern charcoal, No. 1, $17 50@18 00; South- 
ern charcoal, No. 2, $17 00@1750; Missouri 
charcoal, No. 1, $18 50@19 00; Missouri char- 
coal, No. 2, $18 00@18 50. FoRGE—Neutral coke, 
$14 1450; Cold short, $14 00@15 00; Mot- 
tled, $13:0@1:4 00. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2250@ 
2300; Southern (other brands), $19 00@20 09; 
Lake Superior, $22 50@23 oo. 


St. Louis (reported by Rogers, Meacham & 
Shields): Hor BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $15 75@16 25; Southern 
Coke No. 2, $15 25@15 75 ; Southern Coke No. 3, 
$14 75@1525; Southern Grey Forge, $14 25@ 
1475; Southern Charcoal No.1, $18 50@:9 00; 
Southern Charcoal No. 2, $18 00@18 50 ; Missouri 
Charcoal No. 1, $18 50@19 00 ; Missouri Charcoal 
No. 2, $1800@18s50; Ohio Softeners, $19 00@ 


20 50. CAR WHEEL AND MALLEABLE IRONS—- 
Lake Superior, $23 09@24 00 ; Southern, $21 00@ 
24 02. ONNELLSVILLE CoKE—KEast St. Louis, 


$5 65; St. Louis, $5 80. 


BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong, 
No.1 Foundry, $19 so@0000; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $18 50 
Goo 00 ; Niagara No. 1, $19 75@0000; Niagara 
No, 2, $18 75@oo 00; Niagara No. 3, $17 75@00 00; 
Ohio Softener No. 1, $19 co@00 00; Ohio Softener 
No. 2, $18 0o@o02 00; Lake Superior Charcoal, 
$22 0o@oo oo ; Tennessee Charcoal, $20 50@oo 00; 
Southern Softener No. 1, $17 25@17 50; South- 
ern Softener No. 2, $16 75@17 00; Alabama Car 
Wheel, $25 co@o0o 00 ; Hanging Rock Charcoal, 
$24 00@24 50. 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$21 s0@22 50; ake Superior (coke) Bessemer, 
$20 0o@21 oo ; Katahdin (Maine charcoal), $26 co 
@26 50; Lake Superior Coke, Foundry, all 
ore, $18 75@19 50 fohe Superior Coke, Found- 
ry Cinder Mixed, $18 00@19 09; Standard Ohio 
Black Band, $19 00@1950; Southern No. 1, 
$17 00@17 50; Southern Gray Forge, $14 75@ 
15 25; Jackson County (Ohio) Silvery, $19 0c@ 
19 §0; Old Car Wheel, $20 00 @00 oo. 


PITTSBURGH (reported by A. H. Childs) : 
No. 1 Foundry, $18 00@:8 25; No. 2 Foundry, 
$17 00@17 25 ; Grey Forge, $15 75@16 00; White 
and Mottled, $15 15 25; Warm Blast Char- 
coal, $19 00@22 00; Cold Blast Charcoal $23 00 
@29 00 ; Bessemer, $18 00@18 50. 





CINCINNATI (reported by Rogers, Brown & 
Co.): FOUNDRY Ixons—Southern Coke, ho. 1 
foundry, $15 00@:5 50; Hanging Rock Coke, 
No. 1 foundry, $1750@1852; Jackson Co. 
Stone Coal, No.1 fuundry, $17 00@18 00; Ten- 
nessee Charcoa', No.1 foundry, $ 8 00@18 50; 
Hanging Rock Charcoal, No.1 foundry, $21 co 
@2200. MILL [RoNS-S andard Southern Coke 
grey forge, $13 25@13 75; Stand-rd S-uthern 
Coke, mottle1, $12 75@13 25 ; Co'd Short South- 
ern Coke, grey forge, $1200@13‘0; strong 
Ohio Neutral Coke, grey forge, $15 io. 
CAR WHEEL AND MALLEABLE—Siandard A'‘a- 
bama Car Wheel, $22 5-@23 50; Tennessee Car 
Wheel, $20 50@21 50; Lake Superior Car Wheel, 
$22 co@23 oo. 


MERCHANT IRON AND STEEL. 
Flat Bar. 
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Heavy Band. 













1% to 6 by % and 5-16 inCh.......ccccccccceeceereeees 
« to1% by & and 5-16 inch 
% to % by &% and 5-16 inch ao 
4 CO Be OF Me BIN B16 IME. ccc ccoscscccscccccnsced 
Hoops. 
TEl £0 4, TUOR, £8 20 Biss cenccsvonctscrnn ane 
1% to 2, Nos. 16 to 18. .2 80 
1% to 2, No. Ig.... want 
1% to 2, No. 20.. ak 
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I A i 3 
WerkG, F MIME L5G; POM. 12 CO XS. .cccccsscsaccosscvessss I 
15-16, 1 and 14%, Nos. 16 to 18...... mm 
15-16, 1 and 1%, Nos. 19 and 20.............seeeeee 3 
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Wagon Sox Iron. 
% inch, beveled edge, by Nos. 11 and 12......2 90 
nch a ‘ “ 
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% inch, ” ” - 13 and 14...... 3 40 

Sheet lron. 

NO. 10 tO 14...cccccccccccvccerccccccccescccees cesee 2 65 
INO. 25 80 27.0..cccccscoccccscveccnceesocecccooesconeseococsess 2 80 
INO. 16 60 BL.ccccvcee 3 00 
INO. 23 00 26.ccccc.coscsscccccreccecscrcccccsccccoscesesconcoes 3 20 
No. 25 to 3 35 
BU Bo vcsecccvesscccccscscaascces 3 45 
BUG. BBsncerseccccecses ve soovecesenecsocese stones vetobesscasdéccees 3 





CHNo.1 sag = 
CH Flange, “ = 
Extra Flange, a 
Solid Fire Box - 








Marine Flange... 
Fire Box 





Above includes plates 90 inches wide. 
PCY ORM s I cscs ecicatins cance pececiceserss Yc Ib extra 
96 to 100 in. wide.. i ss 


1oo to 104 in. wide.......... KC sis 
TOE CS LO I. Ws ccaccncccccsepacecetecscsavenseas’ special 


American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ibs 
E60 BIG, SOURNI OC siscacens ics sseticeicvntrcsersiscetiors 
ee ee ares 
7-16 to % and 2% to 3 in... 
MN BE Sihicacacequeccssescosesee 
Me Re EHO GIN BGs 0. sconsoveccssecssoacese 
Se MD AN TN danakiden cerbastbabdavesweesssiauccoedee 
¥ tog-32 and 6% to7 in.. 
3-6 in 


eeeeeeeee 


seeeeeceeese 


COC OOOee eee eee nesses eeeees SHOESSEOE SOS OEOEEE ESSE ESLER ESEEEe 


2 to 9-16 wide by 2 to ®% thick 
Bessemer and O. H. Steel. 

base price, 3 00 

3 00 





cocee 3 50 
“ 3 oo 

dabeeseesauesbeccnasasivcencsdeatess - 3 25 

Cutter Shoes, tapered and burr. - 3 25 


English Tool Steel. 









DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 





TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


Irrom = Ores. 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & Co., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Tron Ore, 


Perry-Payne B’ld’g, Cleveland, O. 


THE CONDIT-FULLER €0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 








Pickands, Mather & Co., 
IRON ORE .- .- 


— AND — 

PIG IRON 

Corner Bank and Superior Streets, 
CLEVELAND, O. 










DUNNO chactavnauusdtechas asocenesaevsns connbaletcacxeosessese 
Hobson’s ‘‘ Best” : 
ae “ hoice ” 
Burden Boiler Rivets. 

%, %, 11-16and X inches diameter............... 4 00 

Bridge %, *%, 11-16 and X% inch diam............ 4 00 

SCRAP IRON AND OLD METAL. 
NET TONS 

WTO, TR. Ri. WrOUM Mt SCA. oncccversssvesscesees $19 00 

No. i wrought scrap........... 


No. 1 Machine cast scrap 
ee 
I I nck cent, eimealiens 
Wrought turning (free from cast).......... 
ira cn ckccsncsencccstnpnacocsacseaces 

Uncut wrought iron boilers.......... 
SE Eee 
ye arn 
Pipes and flues (Clean).. 
0 Ee 
Hoop and band iron.......... 
NE, FI saneetiakicsenasckassncns 
Wrought drillings......... as a? 
Be RN cases csecssrncncnsiesccecsssiconeccosnaes 


i?) 

-] 

° 

See Sik kedce 
SSZ8888S8sSssE 


OR A nc csscscsnsaceassens 
Old steel rails 
Old car wheels. a 
II ons acekncnpnnpnciaventnnsonanansl 2D 10 
Be BE IN. ncknceseccousnasacoatabanenss II 
Heavy yellow brass...... 
Light yellow brass..... 
ON SE 
Tea Lead....... 

Heavy Lead 


4 











nN 
- 











H. N. HILL & CO. 


Manufacturers’ Agents’ for 
BOILER TOBES. 
PLATE STEEL. 
BOILER RIVETS. 
NORWAY IRON RIVETS. 
SMOKE STACK AND GASOMETER RIVETS. 
BAR IRON. 
BAR SIEEL. 
STRKEL AND IRON ANGLES. 
SHEET IRON. 
SHEET STEEL. 
RAILROAD AND BOAT SPIKES. 
WROUGHT IRCN PIPE AND FITTINGS. 
PULLEYS, HANGERS AND COUPLINGS. 
BeamMS AND CHANNELS. 
STEEL RAILS AND CASTINGS. 
GALVANIZED SHEEBET. 
POKTABLE FORGFS. 
RAILROAD AND MACHISYS’ SUPPLIES. 


813 PERRY-PAYNE BUILDING, 
Telephone 95. CLEVELAND, O. 


PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons daily. 


Office, 29 Mercantile Bank Bullding, 
CLEVELAND, OHIO 
Lake Shipping Point, Lorain O. 
Tas. Patterson, Sales Agent 





E. C. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 


Cleveland, - Ohio. 


Hoisting Engines 


OF ALL SIZES.; 









Address, 


JOHN P. BYERS, 
RAVENNA, 0, 
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INDIANA MACHINE WORKS 


Sa Fort WAYNE 
Rol A INDIANA 
iN BUILDERS OF 


OF woOD WORKING 
mmm MACHINERY 
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"Tum IRON Trapp Revirw. 


























+ SSS aE ae pKa TE 


7 Independent 
National Combination 


OO” |) 2a 
Tee mesesscvecene 


Pratt B WRitney...ccccrccscccccessece 
Standard.. 


Teta 


r Cutters... 
Crowbars. 


IE SINS issenkesbncesesncnedsvarcacencease 
Iron, steel points. 


ka ae 
Drill Sockets.............. 
SSS EEE ae 


Be, Gin SRW OI ccnicetdscvorces sconces 


Files. 


Kearney & Foot.. 
Black Diamond..... 


a eee 

Grobet’s 

Reynolds Bros.’ Hand Cut 
Hammers, 

Ste OME cc vedopendneatanmbaatanasnenbenenss 


Atha new lict, Jan. 15, 1887. 
Heavy ham iers and aelges 
over 5 Ibs 14c, new list. 








Oe PATENTED 
April 23, '89. 








Chicege 





Horton’s Universal................... 


SN."  Winsdceracatoeesssejeanecesen 
c Cutters and Reamers. 

3 EERE SE if ng en ee nt dis 10@15 
dideesccal dis 10@15 


Brown & Sharpe, Milling ‘Cutters 
Gea 











THE ASBOTT MACHINE CO. AC Aso 


sees AC ALES OF Ot ABBOTT Cd 


orion: 

Be) te Lonel ntheekef LE 7LES 
NE OL este Kasra rtd a’ A bf sar Dolls 
% Metropeltas National Boos hou Shilo takeneCd 





MACHINERY SUPPLY MARKET. 


Anvils. 
j DGRERR Dio coiciattineciateliviantiaitnteceveespeciantl 8  9@10 
4 WER MCB .00cccese ccosceccssssccesceseseseccocoenvescoses cvs Blok 
4 Bellows. 
, Hill’s. ..dis 40 
4 Blacksmiths { Bullock’s.... dis 50&10 
' BEIT snies snttntsncinnsce anwvetiten somnsd is 4 o& 10 
im | F OS Eee dis 40&10@50 
aif Belting. 
# ik Boston Belting Co’s standard..... dis 70o@70& 5 
ae “ extra........ dis 60&5@60& 10 
: ft ie - BF DOMascescceccevesescecesnsend dis 55 
i £ Hoyt’s Short Lap.......ccccccceersereeeeseeeeeeeeeees dis 45 
i if Cleveland Rubber Co. extra standard .dis 6o& io 
1 Shultz Raw Hide Leather Belting, single, 
ie dis 40 
on Shultz Raw Hide Leather Belting, double 
gif and Light Double... dis ot 
mie Standard, oak tanned........-.cccsssseses dis * $5@60 
e it Alexander Brothers’ pure oak tanned. ...dis 45 
ik Blowers and Exhausters. 
: OE EG AE ee dis 20 
iq I SPINE “GIU avddsccnstenecetnecocasissscesowes dis 35 
f PN x cevicocsinssiitreniismanliblenastes trsciibeuene sansebeds dis 35 
f Borax. 
; detains vinnaadimatiainacaisentiessiatel B® boKk@10% 
é Chalk. 
k WE OD cccnncencctevencvsscsencicsemsénsbeises oneree 8 gross 50 
t White Crayon................. x") gross mers dis 10 
i: ll ciudcusiscentnsoiessbGuides baanesbetbanieneee dincveusesstel dis 70 
if eins casssnnaceiansiniignbnriebasivntenmiticer cand dis 85 
4 Chucks, 
% Cushman’ 8 4 Jaw Independent... dis 45 
4 te Es cccascesscedestesee Gis 40 
5 “ Geared Scroll dis 30 
FA - + Brass Workers. ........... dis 30 
Fy ydisteciaccanecscscnereascenscsese:sevesied dis 25 
Wescott’ beroli Combination............... dis 33% 
Independent... LS 
: Ke Little Giant Drill... dis 30 








Sweetland es 
Skinner de 
ig EER IE Ra Bi i 


eeeeeetseeeeees’ 


Drill and Drill Stocks. 


IE CNET onic vccnecsecensscunsenes: cscscesncdessi dis so&10 
Morse Taper and Straight shank to 
il ns tied aandidagiotinenbeapiaereteke sca estasecsed dis so&10 


Morse Taper and Straight shank Larger 
” s 





SIND ccvsscnsnccsine acbsvscsseretvesscs socveends 
Emery. 
No. 4 t9 No. 54to Flour, C. F. 
46 gr. 150. gr. F. 
Kegs, # D............ ee c 2%ec 
¥% kegs # D........... ake sc 2%c 
i kegs # D.......... 4c see s € 
* pmomg toincase 6 c 6%e 5c 


Dic ccinch sabeAneoapae 10 ¢ Io ¢ Thc 
Emery Cloth and Paper. 
Barder, Adamson & CO........cc.seceeceeees 


dis 45@59 
-- dis 40@. 5 


Emery Wheels. 


dis 55@60 
dis 55@60 
dis 55@60 


co es dis 60& 10@60& 10& 10 


e] 
“under 5 be ¥ 







& a 2 













Jack Screws, 
Mlinois Bolt Co. list............sscccsssrsrsserseld® J9 
Nuts and "oe i 





Size of bolt anten- Ls . 16 
Gee Re fh 
Washers we ; ss 5 


In lots iess “than man ye > ch #22 
boxes add rc to list. 


a <t-anhenl 


List July 14,1 dis 70 &1o 
Sande 


2.30 
ot ‘ann car lots$2.40 















Oilers. 
Zinc and Tin........ ovis 60 
Brass and Copper. encucssecgsessocecses cccaed dis 50 
Malleable (Hammer No. Ne. 2, $4.00; 
NO. 3, $4.40 ® doz.......... deeeeneasees ~ 19@10&10 
= Steam. 
ine Ba ee dis 60 
American Pac ia Hemp ecceccenceee. -ecee 1+ 
ROO DOCKING oceccecsveseetnmball 14 
Italian Packing oS . eete oe 14 
Plumbago Piston... en one geceneneneseuscsutsnenee 
te ' My 
2! ial ET Thso 
sheet Rubber........... cocccocesceeee: 24 
gO ee ee 
Picks. 
Railroads, SL) ener a dis 60 
ll) eee seve $13 dis 60 
Pulleys. 
Iron Pulleys, Walker L18t........0....ccscseee dis 45 
Medart Pulleys...............000 
Split Wood Pulleys 
Rivets. 
Iron, Thousand, list November 17, dis 
enh ananeeesesbeiaveiatte: an Giiinsnietin eben cinctiwnaied 8 50 
Iron, Ordinary, Cooper’s Block and Cee 
list November Py ictevcssciceenitsascuaaasnue dis 50 
ncstcencecsssemincuiwnse wiseiacebesesi dis so@s0&10 
Rope. 
Manilla, % inch and OveF.........cccccssseees 8 Dis 
SiORL, 5G TGC MME CVE secccesecccorscccnccncsess 8 Diz 
Sand Paper. 
B.A. & Co.. ecpace esseseneeesen .bosete <sancaeiennnnnnnnnan 
Te TE NINN i cccscacvccocsermees. soesonseeenl dis 45@50 
New England Flint eovse is 40@50 
Be CEN SNUG cc svc chcusseuevecvectschensensyennuel ais 20 








Hack SI IE ss <5 sakanaapesecadsasvanzasemeanees dis 20 
“ Eureka.. sesiealsin iglesia. Caueene ean 
is oF MER ono eghbntads conuusanvaaesennncnes eSiee dis 20 
Saw Swages Disston’s ----dis8 20 
Atkins’ Oe dis 50 
Mill, Mulay and Drag Saws..dis 40&10 
” Wood Saws.. ---dis 40&10 

os Silver Steel “Diamond _ 


Cross-cut Saws.............. 
” Dexter Cross-cuts. aa 
- Diamond ‘ 
. Tuttle Tooth Cross-cuts..dis ase 








One-man Cross-cuts......... dis 32c “ 
No.1 Handles abetundecipliaadungin dis pod per (pair 
Eh APS i 
Excelsior Saw Tools.. Sey. oo per doz 
Perfection 15 vi 
Detroit Saw Works, Circular dis 50 
Band... dis 25 
? ™ ” Mulay.. paveas cutuaeas ois 45 
Screws. 
Wood Screws—List -_ 27, _ 


Flat head iron........ eavouseseuaceesseres tain mn 
Round head iro t 














Flat head brass.... is 45 
Round head brass dis 3s 
Square Cap.......... dis 65 
Hexagon Cap. -dis 60 
oa a ee -dis 70 


Machine, fiat head, iron..... 
Machine, round head, iron.... 
Bench and hand— 


Shovels and Spades. 


Ames’ list November 1, 1885 
MUMMIMNEGL<<50 beasanustinssiancessaciaaeeaes 











Hussey & Binns, railroad........cccceceoees di 
Taps. 
Cards, Hand and Nut to BAM. «dis 50 
Carpenters’ ON” mason ueadan dis 50 
Morse “ a Oe: carceannanie dis 50 
Pratt & Whitney a * new list dis 10 
Machine Screw TAapS....cccccersscccssecceeseceeres dis 55 
Pipe nape to mf Nicusciasusaavaasscsantidouneesnakin dis 70 
Ne UE TON cascccsnncveancescnccccsessusssonscancoand dis 25 
Stove Bolt Taps... seoecceecceccscccccscocoonssceccosescoses dis 50 
Pulley Tap8...........+ s+ dis 40 
Twine. BC. B. 
No. 12, Flax Twine, ¥% and ¥%b Balls... -21C¢@29¢ 
=. 18 ya nd % + 18C@28e 
“ce o ya o --160@27 Cc 
: iy Hemp, Y& bd > Balls > Twine) ) 113Gc 
MATEO cas dsancdace sanksibabancke 12@12Kec 
in a 1% Be ica hieanassapshauneimaee 1@i11ke 
otton Wrapping, 5 ry CO Wisescetnacsasent 15@16c 


CHECK PERFORATOR 
For perforating the Original Amount in 
Checks, Drafts, Bonds ,Stobk Certifi- 
eates, Etc., 


60 THAT IT— 


CAN NOT BE RAISED 


Investigate and learn the risk you assume 
by not using it. 


PRICE, - $30.00. 


ABBOTT MACHINE CO., 


47 and 49 South Canal St., 


oes... CHICAGO. 

e 
fee. 8 Seeee All kinds of perforating 
@e® e,e ° stamps made to order, 














Vises. Fen gees apertent POs CAD Toiccsssvvevene vince wef 
ea pibedvcrsoveneniicevenintiiiaed St SLCC]........serrsserersseeeerererensentsssessersseres 8 5° 
i ~wegeeeedlls 60 | Tinned Broom Wire... dis 70&5@70&r0 
Annealed Fence, Nos. 8 and Q........0. ssssesses dis 75 
Annealed Grape, oe dis 75 
Stub’s Steel Wire regular............ $6.00@D dis 30 

dis 40 Wrenches. 
Coe’s genuine, cash in ten days............... dis 50 
Girar Standard. wieveniionte onkee wecwesesd dis 70&10 
EEE dis 75&10 
TE dis 55&10,& 3 
New List, Jan. 18, 1884 | Bemis & Call’s Combination ................0 dis 35 
We Bed COMBO aecscicesiendis tensanscsocionted dis | Donohue’s Hngineers...........sssesseersees dis 20810 
Bright and annealed, Nos. 0@18...dis = Lamson & Sessions Engineers............000+ dis 60 
a 19@26..dis 75) ¥ 1 Billings & Spencer’s Drop Forged passsessed dis 10 
“ wi at Tat. dis 7 keg 8b... | ar a. rrr dis 10 
Soeperet Nos. o to 18, market ist..dis 709708 5 | Alligator = = uence dis 40 

vanized Nos.oto 18 “voces dis 65&5 











[8 and 20-inch Engine Lathes, 


With splined screw feed, with or without 
power cross feed and rod feed. 


HEAVY, ACCURATE, WELL-FINISHED. 


Write for cuts and prices. We build a complete 
line of foot and power lathes, and machinists’ 
tools and supplies. Catalogues free. 


THE SEBASTIAN-MAY CO., 


164 W. Second St., CINCINNATI, O. 








Webster, Camp & Lane Machine Co. | 


Mining Machinery, 


Improved Band Friction 
Hoisting ‘Machinery, Geared 
or Direct Acting, for round or 
fiat rope. 


Wire Rope Haulage 
Machinery, 


Endless or Tail Rope 
Systems.) 





BUCKET LIFT PUMPS. 


awn or Slide Vaive Steam Engines, Sheaves. 
Cages, Buckets, Etc. 


S@Send for Catalogue D. 134 N. Main a. AKRON, OHIC, 


THE THOS.D.WEST FOUNDRY, CO. 


CLEVELAND,O. 


Ro SS tT” ee Ee] AAV NY” 


IRON.CASTINGS. 


DAILY MELTING CAPACITY 75S TONS-SPECIAL 
FACILITIES FOR ECONOMIGALY TURNING OUT 


SMOOTH CLEAN CASTINGS. 
DUPLICATE WORKA SPECIALTY 


Improved Wood-Working Machinery, 
A FULL LINE 


LOW PRICES. 


Planing, Matching, Molding, Tenon- 











ing, Mortising, Boring, Shap- 
ing, Carving, Etc. 


Complete Outfits. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 
Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 
LEADER STEEL BARROW, NO. 6. 











a@@ Write for Catalogue of all styles of Steel and Wood Barrows, Hand Carts and Ware- 


house Trucks. LANSINC WHEELBARROW CoO. 


LANSING, MICH 
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Prices, 


SERRATE 





"TH® IRON TRapPm Review. 








OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 
OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL (CO. 


425 MAIN STREET, SPRINCFIELD, MAS 
FORGING, WELDING, BRAZING, MELTING, ANNEALING, ‘HARDENING, TEMPERING. 
THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. S. 
W.S. COLLINS, 171 Broanvway (suite 24), NEW YorK. 
Represented by | wi. PICKETT, SON & CO., 170 Lake 8T. CHicaao, ILL. 
KALAMAZOO SPRING & AXLE CO., Katamazoo, Micu. 
"S7SEND FOR CATALOCUES. 64 






CHILION JONES, Gananoque, ONTARIO. 
G. M. SMITH, Los Ance tes, Cat. 
Cc. S. BARROWS, 6 Wave Bipa., CLEVELAND, O. 












HARDWARE MARKET. 


Augers and Bits. 





OMMON AUETS ANA DIUB......cccreceeseses secre dis 70 

GARRY Ba cecactctecs caasvel cicecdenntnssaccteesesseeccgened dis 60&5 
Cook’s Douglass Mfg. Riis conepaceereescntrncasend dis 55 
Russell Jennings’ augers and bits............ dis 25 
Expansive Bits, Clark’s small, $18; 

URC Bi cxssccsenkses sheen ctesanssiceccsusieed dis @35&5 
Hollow Augers, Ives’........ccccccccescescceses 8 25&10 
Hollow Augers, Bonney’s Adjust. ® 

I i casas htia sicanestehesasbiniactancesian dis 40&10 
Hollow Augers, Stearns’ Adjust. ® 

doz., 148 sees cceovesesssavcouescssssesesoocesoscesons gs _ 
Gimlet bits, common.......... per gross $2 75@3 25 
Standard Bit Stock Drills............../ dis so&10&5 
Ship AuUger#S......cceceecceeeeeees dis paren Fae te a 

Axes. 
Makers’ and Special Brands— 
BATt GURL G occ cccestecncsosceseisiscecccssesces $B doz $8 oo 
OQUNE|TS «. 00000 rcccccccccccccncccccsccescoscocsccoces % doz $7 00 
Full polished............... Seecess ccneceosecease $B doz $9 00 
Bolts. 
Cast iron barrel DOIts..............0000 pisestnsnian’ dis 70 
Cast iron shutter =, irsscsiccoksascmrusataa dis 70 
Cast iron chain DOItS........ ....cecee ssesseee dis 65&10 
Ives’ patent door bolt cp uitni wanves eeuteres aideout dis 60 
Wrought iron barrel bolts....... dis 70 
Wrought iron square bolts... 
Wrought shutter bolts......... 





Carriage, common, new list. 
Tire, common, new list 
Carriage and tire, Philadeiphia pat 


8 70&12% 














Buckets, Elevator. 





cosouansbennhsensseubexeesesahesenuabentsbesmuseunthaes «dis s0&10 
Butts. 

Wrought brass... on dis 75&10 

Cast brass, loose joint EE dis 33 


Cast Iron— 

Fast joint, narrow.... 
Fast joint, broad. 
Loose joint... conemianes 
Loose joint, jap... as 
Loose joint, jap. with acorns.. 








LOOSE Pi, ACOTMS...............sereeeeererenes 

Loose pin, japanned acorns... i 
Loose pin, acorns, jap. plated tips............. dis 70 
Wrought steel— 

Wrought, fast joint, narrow...............-000 dis 70 
Wrought, fast joint, broad......................+ dis 70 
Wrought, loose joint, broad...............0:00+ dis 70 
Table Butts, back flaps, ME senautdisotnasbeabaes dis 70 
| aie dis 70 
Light inside blind i 
OR TENE considsanenatecss 

Eee PID Wii scriicsassabanctntctecanasnsivsasscsacenul 
Trace, 644-10-2........ ® pair 1.0: 

Trace, 6%-10-3........8 wd 92 50& 10@50& 10&5 
Trace, PoROrB. conssecere 


$ pair 
German Halter Chain, ot bee 1887...dis 50&10 


German Coil, list of June, 1887..dis nm 
Galvanized Pump SONNE caccnics eeanauecasned Deke 6 





Jack Chain, Iron............. dis eae 
Tack Chain, Brass.. dis 70@70&5 
Chisels. 

Socket Framing and Firmer.................... dis 75 


Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, L. & 








i, 0, Sena ca cracascucsnceeaancnaats (eaeuauees dis s0@s0&s 
Tanged Firmers. aa &&10 
Cutlery. 

AR iccicsses = net 
SS net 
Fibre Ware—Standard,. 

Nos. 1 5 x 
PAIS, WRLOE, FO Ce scrcscrcessenncsnses $4 00 $4 50 ; an 
Dairy, TG QUoccccccccccccccccccoccccres ye, ees 
RE EO Gee saksncatacicanssassssnsactaene S GO cecece coveee 
SORRIPNT cccccauccasecsabuanumuusansisivatee C.D (6 SB - accuse 
REOMIOD tei chcccesvasthabatsiss ciaxis etnia Gakuen S GD | ccccee 
MOMENT cccvesanachcanvacancuaassesconiabe GOD ceccee seerer 
Chamber )5and 
Slo | ar sicdicankeneboataan 650 750 850 
Commode) 14 qt. 
Jars, slop, 5 and 5X 14 Qt.....00.. 8 00 9g 00 10 00 
Basivus, wash— 







10% ‘nch., i . Marre 
12. inch... 275 325 
13% inch. a8 .3 95 
15 itch, 375 425 
Bowls, frui ~ son BSD ies 
Servers, 12in OO “issn 
Baskets, waste paper, 13 ir 6 00 ...... 
Spittons, Dhrcrctvdel goes: sed 
8 inch.... eee sseseesee 400 450 5 00 
10 and 11% ‘inch... PE eS 600 650 7 50 
No. I plain; No. 5 decorated ; No. 5X White 
decorated, 
Gimlets. 


Nailand Spike...........sccove 
Double cut, low list 
Bee” 


OO eee Cer ewerereeeeerenes 








Hangers. 

Barn door, old patterns........... dis 10&10@70 
Climax, (Anti-1 preeten) .. sssshakéenan diaae- cane dis 70 
Star., ...dis ae 
GcveNNRN co ciciie nes asnaiicied oe 
2 CF OR RTI IR eS: oo 

erry’s Patent......... Sin., $12; 4in., - wir 50&5 
Par IRI cscinescatabonennnabionedsanasisanaeeiaall dis 40&10 
Richard’s...... dis 30@30&10 














ey — 
No. Io 

Ausable, #D.. 33 p P B | 2. dis er a 
Putnam, ®D. 18 19 20 21 23... 
EESSOX.....seeeceee seatd. vdscounssnenced dis eta ews 

Horse Shoes. 
WORM, Gi PUIG ccccossscentecesesic=s0cens # keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 

GIT ccceactbnsecundesbectsineieseucersss aac 8 keg # 00 
Mule Shoes, at factory............ssscssse ® keg $5 00 
Knobs. 

Carriage, ppepennes. wwenenied 8 gross 80c dis 60&10 
Base, rubber ns, Sabhspcupunconoupneticecela dis 7o&10&5 
Hemacite door knobs, new list.....dis 40&10@ 
Door mimeral............ scccosseeessssseeseees is 65¢ 
Door Por. japanned dis 75c@78c 
Oe 8 rere $2 00@2 25 





og | | eee $2 00@2 25 
Locks, Bolts, Etc. 


P. & F. Corbear, Locks and Bronze paket 
Door locks, knobs and latches 
Verntchenne and kewa 
Padlocks and padlock keys............. 
Bell pulls, mineral, porcelain and jet... 
Bell pulls, genuine bronze................ 
Lever bell pulls, genuine bronze 
Butts’, genuine bronze................. 
Butts’ bronze plated.... 
Store door locks and latches............... i 

Ie i SEIN I occ sanaccccovearsensacaness 

Shutter hinges&flaps,genuine bronze.dis 60&10 
Shutter hinges, bronze plated................44 
Flush bolts, genuine bronze............ 
Shutter knobs. genuine bronze... 
Shutter bars, genuine bronze.......... 
Sash lifts, genuine bronze...............ccseeeees 

Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze...............00+. dis 60 
Drawer pull, genuine bronze............00+ dis 663% 
Letter box plates, genuine bronze... .dis “p 
Rarn door OR A a dis 













Plumbs and Levels. 


Standard list.. .. dis 70&10@70&10&10 
Pocket levels. ......... -dis 70&10@70&10&10 
Davis’ inclinometers..................cscesess dis 1>&10 


Pumps. 






| Cistern, best makers...................+. dis em 


Pitcher ‘spout, best makers dis 60& 10@60&1 
Pitcher spout,cheaper goods dis 70&5@70&10&5 
Pokes, Animal. 












Bishop's I. X. Lunseescescccersrreeserereesees $8 doz $6 co 
SE BRA os doz $5 25 
BISROD'S PIOCUSET oo: .c.0.<crecccsccscess -# doz $3 75 
Bishop’s American ® doz $2 75 
Cast steel a dis 65&5 
NN dicen tusceccncacunicerecansaccoes exons dis 70@70&5 
Razora. 
RT I PG so vi vies cn ste ssccnstscccarsnred dis 
Wostenholme & Butcher............. £..dis 4 
Ee ns wr - 8 $9 50 net 
Scales. 
Hatch, Counter, No. 171.............s000 $B doz $21 00 
Hatch, Tea, No. 161. -B dox $6 75@7 00 
CUBR IOR'S GOPRCETB soc ceccesccoccceeee oenscicccconsed 
Family Turnbulls..... dis 30@30&10 
| Scale Beams, List ofJa 
TB, TEBR.cccccccsocccescocscossccccced dis 50& 10@50& 10&4 


Screw Dr vers. 


Stanley R. & IL. Co.’s Varnished 
SINITIIINN «0s sacuue\ ghidanantabanuamaaies amdekeol is 65&10 

Stanley R. & L. Co.’s Black Handles..dis 60&10 

Sets interchangeables............... ® doz $18 dis 25 

as Squares. 

Bewel OMG BO cescescocesecescrscesscseoes 

Nickel plated...... .cc.cccccccssome bais 75&10@80 

Disston’s try square and T bevels......dis 45&10 


Winterbottom’s try and miter........ dis gjo&10 
Tacks, Brads, Etc. 
New List, January 2, 1888. 
American iron carpet tacks all kinds 


is 70&5 
Steel carpet tacks all kinds.................. dis 70&5 
Swedes iron ca at tacks, all kinds.....dis 70&5 
Swedes irom tacks............:cccccseceeeee eens 8 70&5 
Swedes iron Gebsttecens” tacks.........dis 70&5 
Tinned Swedes iron tacks.............-..2.0 dis 70&5 
Tinned Swedes iron Upholsterers’ 





RUMI covasnancasensnanesneounesesaseapesesevese anual di 
American iron cut tacks.... a 
Copper tacks 8 
Copper finishing and trunk nails...... dis 50&00 
Cigar box nails coool 


APO een en ene eee eeeeee eee eeeee esas senses snesee 


Tinned trunk&clout nails.............0004+ dis 66&10 
TRIOS GOED accncccctsiocesdocecceccccossesescosnad dis 66&10 
I ssc enial dis 66&10 
Common and patent brads.............+000 dis 66&10 
Tinned cap NUNINEE PORTED. .ccccccssenecasatnens 8 60 
































































“You press the button 






we do the rest.” 


(OR YOU CAN DO IT YOURSELF.) . 


‘ Seven New Styles and Sizes 





ALL LOADED WITH 


Transparent Films. 


BeasFor sale by all Photo. Stock Dealers. Send for Catalogue. 
THE EASTMAN COMPANY, Rochester, N. Y. 


romRnNnN BU CEE LES. 








191 | fer 





Wrought iron open hexagonal turnbuckles. The only buckle made that has 


a perfect wrench Made from charcoal 


hold. iron, 


THE CENTRAL IRON & STEEL COMPANY, 
BRAZIL, IND. 


a@ Sole Manufacturer. 


B. BARRETT’S SONS & CoO., 


Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 
Coal, Mining and Quarry 
CARS. 5 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 














a@-Send for Descriptive Circular and Price List. WOOSTER. OHIO. 


THE W. BINGHAM HARDWARE (O., 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION : 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 








Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and EKjectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.'s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS, GROBET & ROTHERY FILES, ETC., ETC 








Gnineite INKS. ° 


* C/NC/NNAT7/. ° 
USED ON THIS PUBL 


Aa W INK 



















Hulet, Holmes & Co. 


MANUFACTURERS OF THE 


i { Se - 
Eclipse Folding Clothes Bars, 


The latest and best Clothes Bars on the market. Also manufacturers of 
a Pick Handles from Second Growth Hickory. These Pick Handles are 

made all sizes, and for beauty of finish cannot be excelled. Write for circu- 

lar and price list, HULET, HOLMES & ©U., 
BERRA, ONIO, 
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Classified List of Advertisers, 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (t) once a month; 
the double dagger ({) once in three weeks. 








PaGE. 
Aluminum— 
Cowles Electric Smelting & Aluminum 
Co., Cleveland.......... jasteneds 0: ebecbabenuapeecnes 12 
Animal Pokes— 
A. W. Bishop, Berea, O...........ccecererseeseeeeees 16 
Bath Tubs — 


*Michigan Bath Tub Co.. Homer, Mich.... —- 

tInstantanous Water Heating Co., Chica- 
BO, TIL... ...ccccccccescees 4a seeees seeseeece ° 

Day Mfg..C»., Detroit, Mich’.. 


Blowers— 

Buffalo Forge Co., Buffalo, N. Y............+.. 23 
Boring Machines— 

*J. H. Osborne & Co., Union City, Ind..... 10 
Bolts and Bolt Machinery— 









Upson Nut Co., Cleveland................:.:0ss000 20 
Beltings— 

Akron Belting Co., AKron, O......e00-..ceereeee 23 
Belt Holders— 

*w. R. Santley & Co., Wellington, O........ 24 
Boilers and Boiler Attachments— 

{; C. McNeil & Co., Akron, O........++++ oes 

nterprise Boiler Co., Youngstow +. 20 
Gotuasbie Injector Co., Cleveland........ 16 


Penberthy Injector Co., Detroit, Mich...... 24 

Wm. B. Pollock & Co., Youngstown, O..... 22 

Alliance Steam Boiler Works, Alliance,O 20 
Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 21 
Bicycles— 

Time Ue PONE, TOMO, Oy cccciccndsccescsecciconcce 20 
Cameras— 

Eastman Co., Rochester, N. Y............see00 19 
Car Axles— 

B. Barrett’s Sons & Co., Wooster, O.......... 15 
Chaplets— 

Forest City Machine Works, Cleveland... 17 
Chech Perforators— 

Abbott Machine Co., Chicago, II1.. ........... 18 
Coal and Coke— 

ehespurs® & Wheeling Coal Co., Cleve- 

“a 





17 
C canes and Derricks— 
Wm. Tod & Co., Youngstown, O.............0.. 22 
Harmar Foundry & Machine Co., Har- 
BIRT, Onececccccccsrcccccecccscccersccconcccoresocoeesesceces 22 
Car Wheels— 
Bowler & Co., Cleveland.......... ...- sieae eaenecee 16 
Clothes Bars— 
Hulet, Holmes & Co., Berea, O..........ss000+ 19 
Damper Regulators— 
*Curtis Regulator Co., Boston, Mass....... 13 
Die Makers. 
Avery Stamping Co., Cleveland................. 13 


Door Hangers— 
Taylor and Boggis Fdy. Co., Cleveland..... 24 
Drilling Machines— 


Universal Radial Drill Co., Cincinnati, O.. 16 
*Lodge, & Davis Machine Tool Co., Cin- 


mE MD cae oe acct ca cenenane (uss caapeneties’ 24 
W. F. & John Barnes’ Co., Rockford, Ills.. 13 
Dry Kilns— 
*Akron Heating & Ventilating Co., Ak- 
NEN. ings cxcscncvaces ~cceshagcoccontccssacvesesoussssccesess II 
Eagineers and Contractors— 
E. H. Jones & Co., Cleveland.............:seesseee 22 
£levators— 
L. 8. Graves & Co., Rochester, N. Y.......... 14 
Explosives— 
Hercules Powder Co., Cleveland................. 13 


Electrical Manufactures— 
leveland Electrical Mfg. Co., Cleveland — 


rush Electric Co., Cleveland..............cc000 16 
Elevator Buckets. 
Avery Stamping Co., Cleveland................. 13 
Emery Wheel Dressers— 
W. W. Brisben, Cleveland......................0005 22 


Emery Wheel Machinery— 


J. Wendell Cole, M. E., Columbus, O., or 
PUIEED, TET ca pctahenesdsa cad napnascosnipeccnce senseqess 24 
W. F. & John Barnes’ Co., Rockford, I1l... 20 


Engravers and EKlectrotypers— 
Eclipse Electrotype & Engraving Co., 
SMITE, <c cc ctnasudehssasuieteevesavepnaceanmapeeteens 24 
Union Electrotype Foundry, Cleveland.... 14 
Engines (Steam) 
Kilby Manufacturing Co., Cleveland.......... 24 
E. H. Jones & Co., Cleveland...............ss000 22 
*Chandler & Taylor Co., Indianapolis, Ind. 16 
The Westinghouse Machine Co. Pitts- 









MUMNMININS TUN cas Kacoanuanekscesvacasenggueanansnesnesthensses 22 
Geo. Worthington Co., Clevela 22 
Cleveland & Hardwick,Erie, Pa. - 22 
{20 Leffel & Co., Springfield, ©... soe 22 

m Tod & Co., Youngstown, O................ 22 
Skinner Engine Co., Erie, Pa........0.....c00 22 
Aetna Machine Co., Warren, O... ............... 22 


Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
Oa ee ae 22 
Van Duzen Gas Engine Co., Cincinnati, 
oO 





Engines (Hoisting)— 
John F. Byers, Ravenna, O...........ccccrccsecees 17 
Engineers’ Specialties— 


Crescent Manufacturing Co., Cleveland... 12 
*Curtis Regulator Co., Boston, Mass......... 13 
Standard Regulator Co., Buffalo, N. Y...... 23 


Ejectors— 

James Jenks, Detroit, Mich ....ccce cccesceeess 16 
Flue Cleaners— 

Crescent Manufacturing Co,Cleveland 12 
Fibre-Ware— 

Standard Fibre-Ware Co., Mankato,Minn 12 





For Sale— 

Foundries, Furnaces, Machinery, etc.. ..... 20 
Files, Makers or— 

Reynolds Bros., Columbus, O............. s..0+ 20 

A. & H. Gough, Cleveland...............ccssssseees 16 
Forges— 

Buffalo Forge Co., Buffalo, N. Y..........:-+-- 23 

Cleveland City Forge & Iron Co., Cleveland 23 
Foundries— 

Bowler & Co., Cleveland............ss0s00000 16 & 20 

Curry & Co., Meadville, Pa.......-......cc00-ss00 20 


Thos. D. West. Foundry Co., Cleveland..... 19 
Feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 
20 


Railroads— 
Time Tables, Etc 21 
Railway Supplies— 


Bowler & Co., Cleveland.......ccccssccoscessssecesees 16 
Cleveland City Forge & Iron Co., Cleve- 
land sceccccssoccosccococe 23 


Rivets— 

Forest City Machine Works, Cleveland..... 17 
Roofing— 

“Merchant & Co., Philedelphia, Pa............. — 














Dayton, O 






Cox & Morrison, Wheeling, W. Va 
Foundry Cupolas— 


Victor Colliau, Detroit, Mich.............. ecsccee 12 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... 13 
Galvanizers. 

Avery Stamping Co., Cleveland........ pesuicese 13 


Gas and Gasoline Stoves— 
Schneider & Trenkamp Co., Cleveland.....: 14 
Gas Machines— 


Detroit Heating & Lighting Co., Detroit, 
DINIIN caavicconpucbeassnasasexescctuTahaye utiesaeerveatensewe II 


nisthsutghied coals tebdevcien kakueimenbinwauise:nodusdadantves 16 
Hard ware— 
W. Bingham Hardware Co., Cleveland..20 & 19 
Geo. Worthington Co., Cleveland.............. 22 
Bronson Supply Co., Cleveland................. 24 
Hose— 
Fabric Fire Hose Co., New York............... 8 
Hot Air Furnaces— 
Beecheer Furnace Co., Cleveland............... 21 
[ron and Steel Rooting— 
Sykes Iron Roofing Co., Niles, O............... 23 
Cambridge Iron Roofing Co., Cambridge, 
iis dnsvca hacia dus conieanse<cnpenasheabuandedescessousion 23 
Ga Iron Roofing Co., Cleveland............ 23 
Standard Iron Co., Bridgeport, O 23 





Thompson Manufacturing Co.,Cleveland, 23 


W. J. Burton & Co,, Detroit, Mich............ 23 
Kanneberg Roofing Co., Canton, O........... 23 
MOP eer Mle. CO., CRBON, O..... .ciccccccecceseses 2 


3 
Holion Iron Koofing Co., New Lisbon, O. 23 
*Merchant & Co., rhiladelphia Pa............ — 


Iron (Malleable)— 


Sweet & Clark Co., Marion, Ind................+ 17 
Iron Ore, Bar and Pig Iron— 

Dalliba, Corrigan & Co., Cleveland............ 17 

Tuttle, Oglebay & Co., Cleveland............... 17 

J. H. Outhwaite & Co., Cleveland................ 17 

Condit-Fuller Co., Cleveland, O................. 17 







Pickands, Mather & Co., Cleveland. 


H. N. Hill & Co., Cleveland... 17 
ps, Bs CV ones ceeneesevesiicccnsnsctates 17 
Lathes— 
Sebastian, May & Co., Cincinnati, O.......... 18 
H. L. Shepard, Cincinnati, O................c000 16 
*Lodge, & Davis Machine Tool Co., Cin- 
NESTE cv cutwedsets mach eoneehsaesersteevenseseeacanes 24 


Lifting Jacks— 

F. M. De Weese, Chillicothe, 0.............e0. 21 
Mantels, Grates, Etc.— 

Conger & Collins Mantel Co., Cleveland... 24 
Manufacturing Sites— 


Chas. G. Eddy, Roanoke, Va..............0.00008 9 
*Muncie Natural Gas Leqd Impro 
Co., Muncie, Ind.......... ance ce cwenssennenaiaas _ 
Mining Machinery— 
Webster, Camp & Lane Machine Co., 
BEIM, ©. ccccosesecsssosccccaseorenses: =< ncese wocceccesce 18 
*Copeland & Bacon, New York................. 23 





Machinery (Foot Power) 

W. F. & John Barnes’ Co., Rockford. Ill... 20 
Machine Shops— 

Webster, Camp, & Lane Machine Co., 





MINN, OD, censncncneses . 20 
Machinists’ Tools and Supplies— 
Parkin & Bosworth, Cleveland...... 20 & 24 





Garvin Machine Co., New York...........csc00 14 
Office Furniture— 

Burgess & Fish, Cleveland...............scecsssses 21 
Oil Fuel Process— 


Aerated Fuel Co., Springfield Mass............ 19 
Patents— 

Osborne & Co., Cleveland..........ccccoccccssscocees 12 

*Thos. P. Simpson, Washington, D. C...... 20 

Wm. M. Monroe, Cleveland.................cec00. 12 


Plumbers and Steam Fitters— 
Ohio Heating, Plumbing & Mnfg. Co., 





Cleveland ......... 14 
Pumps (Steam)— 
E. H. Jones & Co., Cleveland 22 
Laidlaw & Dunn Co., Cincinnati, O.......... 22 
Hamar Foundry & Machine Co., Hamar, 
scan binasedaisanssabachaths teausb apcontinachaiass<cecscsssase 22 
Rumsey & Co., Seneca Falls, N. Y............ 13 
Van Duzen & Tift, Cincinnati, O............... 21 
Pipe Coverings— 
A. Wyckoff & Son, Elmira, N. Y.............. 16 
Planers— 


Parkin & Bosworth, Cleveland.............s00+ 24 
Pulleys— 


Geo. Worthington Co., Cleveland ............ 22 
Post Hole Augers— 

*J. H. Osborne & Co., Union City, Ind...... 20 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 19 
Paint— 

Iron Clad Paint Co., Cle eland, O........... 16 

Nubian Iron Enamel Co., Chicago, 111....... II 


Perforated Sheet Metal— 


Harrington & King Perforating Co., 
a | Ds “is 


Kolled Steel— 
Wilmot & Hobbs Mfg. Co., Bridgeport, 
Conn 














S. E. Barrett Mfg. Co., Chicago, II1......... 10 
Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....... 17 
8t Heating Apparatus— 

*Curtis Regulator Co., Boston. Mass......... 13 

at Heating & Lighting Co., Detroit, :; 


Steam Boiler Inspectors— 


Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Cont.........0.cscces 12 


Steel Stamps and Stencils— 














J. H. Fleharty & Co.. Clevelend.... wee 

F. A. Sackman, Cieveland, O..................... 12 
Saws— 

Detroit Saw Works, Detroit, Mich............ 13 

Peter Gerlach & Co., Cleveland.......... ipieeene 21 
Shapers— 

*Lodge & Davis Machine Tool Co., Cin- 

cinnati, O........ Stkdeclnketen, Sssbenietes 24 

Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland....... 17 
Sheet Steel— 

Standard Iron Co., Bridgeport, O........ eccecse 23 
Steel Castings— 

Chester Steel Casting Co., Philadelphia, 

} . aes 12 
Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland...... jnaeseeesece 13 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 13 
Twist Drills— 

Cleveland Twist Drill Co., Cleveland......... 24 
Turnbuckles— 

Cleveland City Forge & Iron Co., Cleve- 

UMMA icse nc scakis shaamnsepsacevacgentonnieeees 
Central Iron & Steel Co., Brazil, Ind........ 23 





Type Founders— 

Franklin Type Foundry, Cincinnati, O... 12 
Wheelbarrows and Trucks— 

COME MRCIIONE, BESO, Cin snes scsccccesessessacness 17 

Lansing Wheelbarrow Co., Lansing,Mich 13 
Window Blinds— 


Hartman & Durstine, Wooster, O............. 16 
Wire Goods— 

*F. Powell & Co., Toledo, O........ poeane eececat = 
Wire Machinery— 


John Adt & Son, New Haven, Conn.......... 16 
Wood-Working Machinery— 








BE; Be, CON Ii 6 0 vssescon ese scncsesesoscosices 21 
ote ee ON a . 18 
Standard Mfg. Co.. Mt. Carmel., Il.......... 16 
Indiana Machine Work, Ft. Wayne, Ind 

paibaisnsces saséas Suabenktaid wie aababndanduk eowiencs ee 
Braet & Go. Clmcimaatl, 0... .cccicsceconscesoeses 14 








For Sale. 


NE OF DUNN’S HOISTING MACHINES, 

with over 40 feet of chain. Good as new; 

capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 


CLEYELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 


Coal, lron and Ore, 


CKANDS, MATHER & CoO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 























Foundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds ofcasting. 9 Winter. 











Hardware and Iron. 


M. BINGHAM HARDWARE CO., THE 
Hardware, Iron, Nails and Metals, 148 

and 150 Water St. 
NLEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and Steel 








Tire 








Machinists’ Supplies. 


| ore & BOSWORTH, 9g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Steel Stamps and Stencils. 


LEHARTY, J. H. & CO., Rubber Stamps, 
Seals, Stencils,Automatic Check Pnnches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


CNKEIL, J. C. CO., Steam Boilers, Hea 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
Wy “Secakto ae LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 


























Alliance, 9, 


LLIANCE STEAM BOILER WOKS, Wm. 
Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 











Meadvilie, Pa. 


One 7! & CO., general jobbers in Castings 
of all kinds. 











Youngstown, O. 


Si. BOILER CO., Steam Boilers 
Stacks, Sheet Iron and Plate Work, oil 
and Water Tanks. 














Once more we say LITTLE GIANT. 

Then we say UTiILE-DULCI. 

Now we ask you why you should place your 
orders onrly forthe LITTLE GIANT. So as 
to secure what you want, just when you want 
it. We know from experience, that everybod 
wants the best. Weare prepared to furnis 
it at a moderate price. It becomes a pleasure 
to supply the public with what they want, 
when you know from experience, that your 
goods will plesse them. 

The LITTLE GIANT will bear the closest 
of criticism, therefore we extend an invitaticn 
to all to examine it for themselves. Price 
It is needless to add, constructed of 
modern improvements. 


LOZIER & YOST B. MFG. CO., Toledo. Ohic. 





PLANER. 


A 30x36x10 FCOT BED, BEMENT, in ex- 
ce:lent condition; a 20x o Pond Lathe, 
eight others, second Hand; No 4Garb Mill- 
ing Machine. A variety ofother tools. Write 


for list. 
WwW. S. AMMON, 


13 South Front St., READING, PA. 


THE GEM POST HOLE AUGER, 


LATEST AND BEST 
This 





on the market. 
Auger 


Bores Rapidly 
AND Is 
Easily Operated. 


It will open wide when 
Gumping the dirt, which 
may be entirely removed 
from the hole, whether 
wet or dry,fine or coarse, 
by closing blades. 


Send for Price List and 
Circulars. 


J, H. OSBORNE & CO. 


Manufacturers, 


UNION CITY, IND. 














THOMAS P. SIMPSON, Wash- 
ington, Db. C. No attorney’s 


PATENT fee until Patent obtained. 


Write for Inventor’s Guide. 


BARNES’ PATENT 








UPRIGHT DRILLS. 


20 to 42 inch 
swing, with 
both worm 
& lever feed, 
self feed and 
back- geared. 


BARNES’ 
Patent En- 
7 sine Lathes 


@) BARNES’ Water 
3 Emery 

Tool Grinder. 

These machines 
have advantages 
not found in others 
of this line, 

It will pay parties 
desiring to purch- 
ase or know more 
about them to send 
for full description 
and priccs to 
W.F.&INO. BARNES CO. 

827 Buby St, 
Rockford, Illinois. 
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EAST HAMPTON, CT. 


We allow One Dollar te every purchaser 
sending us this advertisement. 





under each article the names and addresses @ 


of? 
® THE BEST MANUFACTURERS. © 


© (mplete in One Royal OctavoVol.of over 1000p. @ 
* Frice inCoth,$5. in Leather.$7. © 
INDISPENSABLE 8 


: Caper... amntevi: 
Gut) : 
: (\lopadiar : 
© THE/MANUFACTURES AND PRODUCTS © 
© “OFTHE UNITED STATES, 
S Gn hicmeddisteina, § 


8 
@ toBuyers of Articles inalllines and © Depart arilve 
o Invaluable as & fat stical work. s , Pe | 
: . For Pittsburgh, Balti 8 coam! ds 25am 
e- Orders received at office of this Paper - @ pe tee ya er . Iospm . 50pm 
adelphia and New York.) dir 10 pm pm 
eceeeeeoeoeeeoeeeoeeed®@ r 5 ook on Bed 4 on 
Wheeling and Bellaire. 1o5pm| 635pm 
BE FOB ciciciccavecsess 
Alliance Accom. ........... | 325pm| g40am 
Ravenna Accom............. 500pm/| 825am 


TRAVELERS’ RECISTER. 


Standard Time. 
Erle Raliway. 
Depot, South Water Street amd Viaduct. 
Arrive. Depart. 
am *%825am 





N. Y. & Pitts. Express....... 
Fast N. Y. & Pitts. Express*io55am *%300pm 
Mahoning Accommi0......... #2 q4oam 
Pittsburgh Express............ [625 pm 
Youngstown Local............. 805 am 
Mahon’g div. & Pitts Local *I1140am 
Mahoning Val. Accom........ +4 30pm 
Pittsburgh Express............ I20pm I1iopm 
New York Express............. OO PM recessreserees 
*Daily. tDaily,except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Rallroad. 


(Standard Gauge.) 
Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., “5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. M1. 11:10 a. M., 1:30 p. M., 3:00 
P. M., 4:40 p. m., *5:45 p. m., 6:20 p. M. 10:35 P. 


m. 
Newburgh—6:15 a. m., 6:50 &. m., I1:10 a. m., 1.30 
Pp. M., 3:00 p. m., 4:40 p. m., *5:45 Pp. m., 6:20 p. 
m., 10:35 p. m. 
Arrive from— 


Zanesville and Coshocton —10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., 10:30. m., 2:35 p. m., 6:30 p.m. 
Bedford—6:oo a. m., *8:10 &.m., 10:30 &.m., 1:05 p. 
M., 2:35 p. M., 4:15 p. m., 6:30 p.m., 7:10 p.m. 
Newburgh—6:oo a. m., 7:15 a. m., *8:10 a. m., 
10:308. M., 1.05 p. m., 2:35 p. Mm., 4:15 p. m., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 


Valley Rallway. 
FoR AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 
Valley Junction Mail.........%7 45am %625pm 
Marietta Express........ mesons’ T111sam t225pm 


Valley Junction Express... %415 pm *10 25am 
Cleve. and Canton Express *7os pm {8 20am 
*Daily. tDaily, except Sunday. 
J. T. JOHN: on, J B CAVEN, 
Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 

















BURGESS & FISH, 


Successors to BURGESS BROS., 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 

Repairing and Cleaning a Specialty. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 


Keep a Record of Your Insurance 


By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 
policy. 


ONLY 50 CENTS (Postage paid). 


Willlast for years. Sample leaves sent on 
application. Address 


The Cleveland Printing & Publishing Co., 
Cor. Wood and St. Clair Sts., 
CLEVELAND, 0. 








VAN DUZEN’S 


STEAMJETPUMP 


For MILLS, FACTORIES, SHOPS, ETC. 
For Elevating and Conveying Liquids. 
For Emptying Pits, Sinks, Cesspools, etc., 

andasa Fire Pump. 
10 Sizes. 87 to 875. Every Pamp warranted. 
Write for Descriptive Book to WAN DUZEN 
« TIFT, 108 E. nd St., CINCINNATI, O. 








d Daily. *Except Saturday. Other trains 
except Sunday. 





From Cleveland Union Station. 


MtVernon se? Pan Handle Route 


Clevelanu & Pittsburgh R. R. 











For Cuyesage Falls, } Depart. | Arrive. 
Akron, Orrville, Mill- 

ersburg, Gambier, Mt. 
Vernon, Columbus Xe- 
nia, Dayton, Cincinna- } 
ti. Louisvi le, Indisnap- | 


81ioamid700am 
d800pm; 540pm 
olis, St. Louis, and all 
points in the South and 
Southwest. 

For Cuyahoga Falls. 
Akron, Orrvilte, Mull- 








ersburg, Zan-sville, r05pm)| 1250pm 
Gambier, Mt. Vernon 
and Columbus 

For Cuyahoga Falls, 
Akron, Orrville, Chica- 810oam|) 5 40pm 
go,and all pointsin the 325pm) 935am 
West and Northwest. 

d Daily. Other trains except Sunday. 


Pullman Palace Sleeping Cars da‘ly between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 


FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 

13 uezs sHorter BETWEEN 193 
Fort Wayne and Indianapolis, 
Than any other Route. 

22 MILEs sHORTER AND QuickeER DD 
BY THREE HOURS, BETWBEN 


Louisville and [ Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt, 


FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line,” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The ple’s favorite route I ween, {ried, 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, A. E. CLarg, 
Gen’l Supt., G.P.& 


Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 











T.A. 








Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. Ropinson, Receiver, 


Jno. J. ARCHER, 
Columbus, O. 


Gen’] Pass. Agt 





—THE— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 


—_ 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 


A. T. WIKOFF, W. K. RICHARDS, 


THE MOSHER 
Lifting Jack, 


TN - 





Ranging in capac- 
ity from 


6 to 20 Tons. 


F. M. DE WEESE, 


Manufacturer, 
CHILICOTHE, Ohio. 





For Sale. 


Harlow Lubricator. 


Brand new. .Cheap. Address, 


LUBRICATOR, 





Pres. and Gen. Mgr. G.P.&T.A. 


THE BEECHER FURNACE C0., 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 





Heating and Ventilating Engineers 
Estimates Furnished on Application. 





Office, 116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


e@-Send for catalogue and discounts. 





THE FAVORITE 
—aND— 
PICTURESQUE ROUTE 
—TO— 


New York, Boston 
and the East. 
The shortest anc 
quickest Route to Pitts. 
burgh, Washington anc 
Baltimore & the South 
east. 








Depart. 
No. 62, Accommodation.............0..000+: t 605 am 
No. 72, New York Express...........sess0+s 8icam 


No. 72, Fast Pittsburgh Express....... *S8ioam 

No. 64, Fast Pittsburgh Express.........* 300 pm 

No. 66, Mantua Accommo .................% 420 pm 

No. 68, New York Vestibule Limited.* 8 30 pm 

No. 70, Pittsburgh Local Express...... *I1 25am 

No. 74, Pittsburgh & Youngst’n Ex...f11 00 p 
A 


trive. 
No. 65, Fast New York Express......... *1015a m 
No. 61,N. Y. & Pittsburgh Express..." 715a m 
No. 71, Leavittsburg Local.............00+ t z210opm 
No. 67, Pittsburgh Express.................%12 45 Pp ™ 
No. 63, New York Express............0..+- *650pm 
No. 63, Pittsburgh Express................ *650pm 
No. 69, Pittsburgh Local Express...... giopm 
No. 73, Mantua Accommo.............s0000 720pm 


No, 75, Pitts burgh & Youngst’n Ex...{ 255am 
*Daily. Daily, except Sunday. 


Baggage checked through toall points East. 


Through tickets and information regarding 
the route can be obtained at office, 141 Superio1 
street, and at Depot N. Y., P.& O. Railroad, 
South Water street and Viaduct, Cleveland. 

A. M. TucKER, Gen. Supt., Cleveland, O. 


L. P. FARMER, Gen. Pass. Agt., New York 

W. C. RONEARSON, Ass’t G. P. A., Cleveland, O. 

M. L. Fouts, City Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Cleveland, O. 


Wheeling & Lake Krie Railway. 


THE NEW THROUCH LINE 


BETWEEN 


TOLEDO 
—AND— 

Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 





Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLAIR, 
Traffic Manager. 


jas. M. HALL, 
Gen’l Pass. Agent. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 


Saws, Toole and Machinery. 
Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leon- 

ard streets. 





Care Iron Trade Review. 


Cleveland, O., U. 8. A 
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COMPOUND. jonconensine 

s NON-CONDENSING. 

16 izes, 5 to 600. P. Mot yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. 3353.) 3% 





3,000 in use in all parts of the Civilized World. 


JUNIOR. 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built, Economical. — Rellable. Over 300 soid the first year, 


All ibe © shove built qirigily to to Gouge, with Inter with Int eable Parts. 








ICAGO. 156, 158 Lake Btrcot, 
SHICADELPHIA, 608 Chestnut St.. M. R. , Jr. 
sT. LOUIS, 
Siti NORTH FOURTH ST., ‘ 
WESTINCHOUSE, CHURCH, KERR & CO. 
SALT LAKE CITY, 259. Main St. t J 
BU ONT. ’ E. Granites 





WF S T ; | C H ti | iS SELLING DEPARTMENT IN THE UNITED STATES. 
NEW youk, 17 Cortlandt Ww. 
E Beatinan, a in| isan 


ucklé, Jr. & Co. 


TTE, M ° t. Machinery Co. 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Lacy Co. 


TheWestinghouseMachineCo GHahe Sehee [mh tone 


Imp. & Mch. Co. 


PITTSBURGH. PA.U.S.A.. . Riamutcmen james & Ca 








WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 


The Hamilton Blast Furnace Engine. 





Hydraulic Cranes and Accumulators. 
ea Heavy special machinery generally. Send for illustrated catalogue. 





STEAM ENGINES, sorpiianttodgan sits 
3 to 26"Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


300 Lagonda Avenue, - - SPRINGFIELD, O. 








HEADQUARTERS 


— Fok—— 


WOOD SPLIT PULLEYS, 


A large stock of the 


MWiilburnm. 
Best in the Market. 


Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND, O. 








NEY ENGINE 


OILERS. 
<fendBs PENN! 


PwC ENE GinE WORKS 











a IS wanvectures of PORTABLES TATIONARY 


[if etme ENGINES BOILERS 


SEND FOR CATALOGUE. 
NEW YORK and NEW ENGLAND OFFICE: 


K] h OVER 3400 IN USE. 








€ POMPE SE ESYERY ) CIN GIN NATI, 





Otto Gas Engine Works, 


SCHLEICHER, SCHUMM & CO.,{ Epilade!pnis. 


Horizontal OTTO Gas En 
Vertical O TO Gas Engines 
Twin Cylinder OTTO Gas Engines. 
ombined OTTO Gas Engine ty 
Combined OTTO Gas Engine Dynamos. 


SIZES: 1. 2.4. 7. 10. 16. 26 AND 60 HORSE-POWER. 














bit 


ay 
a 


merit MUU 






Hoisting 


Engines, 


~ Works: 
f HARMAR, O. 







=. 


General Machine and Foundry Work 


MARIETTA, 0. 


Harmar Foundry & Machine Go, | 


DERRICK POWERS, 
DERRICK FEET, 


STEAM PUMPS, P= 





ae 


~." Matonitie- Bote R'WORKS: 
oll LE K Ne S,RLasTtFurwaces 


pire Staal ROLLING MILL WORK . 
W™B.POLLOCK &CO0.YouNGs TOWN, 0. 








ho to 2000 H. P. Latest _Latest Design’ 
FOR ROLLING MILLS AND ALL OTHER ‘ND ALL OTHER > 


WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR FOR fOINPLETE, — 
ENGINES ALWAYS 1K Tock = 











(E.H.JONES&CO.,| yan puZzEN 












ENGINEERS ° GONTRAGTORS, | CAS & C:ASOLINE, ENGINE 


and OTHER MANUFAC- 


Steam Plants complete, including TURED GASES AND 








Pumps, Heaters, Engines, Boilers, etc. GASOLINE. 

W. W. BRISBEN’s Patent Emery Wheel RELIABLE AND 
Drowet, Malleable Handle, White ECONOMICAL. 
aon eee Fully Warranted 
Bearings. VAN DUZEN 
Warranted Gas & Gasoline Engine Co. 








Price $3.00. CLEVELAND, OHIO O &. 4. 34 E. 2d St., Cincinnati, O. 
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«“BACON’S” WINDING ENCINES 


Mines, Inclines, Quarries 
EVERV POSSIBLE DU Y 


WITH 
Friction Drums, 
Link Motion. 


DOUBLE OR SINGLE 
DRUMS. 


Complete Hoisting and Mining Plants a Specialty. 


COPELAND & BACON, 85 Liberty St., N. Y. 


535 ARCH ST., PHILADELPHISA, PA. 


CORRUGATED IRON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
: Catalogue ever published. 


; THOMPSON M’F'G CO., Cleveland, 0. 
a BERGER BANUFACTURING COMPANY, CANTON, O. 


# AU BEGERS || 1] 1. q make arrange- 
WANE Cicil DON | 
lem’ TREU } 
: 











have seen ours. 


It Excels all other Metal Roofs. 







ments for ROOF- 
ING until you 
ers 





All my _ Iron 
and Steel is re- 


. ET eee ida AMP LSE NO BORN as 


O3s1lVON WOOD 


SYKES IRON ROOFING co., NILES, OHIO. 
Send for Circular and Price List, and mention this paper. 





IRON ine 


CEILING on 


| 


| AGENTS lurdy L eebudere 









SEND FOR CIRCULAR OF THE 


“EAS Ti.A Es E:”’ 


Metallic Shingles and Siding! 


THE BEST ROOFING FOR CHURCHES, SCHOOLS AND RESIDENCES. 








MANUFACTURED BY YJ, J. BURTON & CO., 


SUCCESSORS TO 
THEDETROIT METALLIC SHINGLE Co,. cor. State and Park Place, Detroit, 


Soft Steel Plates and Sheets, 


CORRUGATED ROOFING 











Pateute1 Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 


Galvanized Iron. 





The Kanneberg Roofing Co., Canton, O., 


(The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF 


THE KANNEBERG PATENT 7. 


LATEST IMPROVED » 
FOLDED LOCK SEAM 


StrictlyGenuine Steel Roofin; # 


WRITE FOR CATALOGUE. PRICE 


CORRUCATED IRON- 


(Four Sizes of Corrugations.) 





siding, Beaded Iron Siding and 
eiling, Water Proof Building 
*aper, Ready-Mixed Paints, Etc, 


' IST AND SAMPLERS, 








PRESSED a IRON OPEN TURN SUCKLES. 
BEST 


AnD 
ee et oe EAPEST. 
he list retail price of this Buckle {s!ess than one-half the wholesale 


price of inferior goods when we commenced to manufacture, and 
¢ealers, even in small towns, find it profitable to carry a stock to sell with fron for tie rods. 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND, OHIO. 



































 CUPOLAS, FORGES, FURNACES &c. 


XHAUSTERS, STEAM FANS. Ws 
HEATERS & VENTILATING WHEELSS& ya SS x 





















= SSS Sr 









GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
! fron Rcufing, Crimped and Corrugated Siding, fron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
fron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, OHIO, 
&@ Send for ciroulers ané prics Mst Yo. 4 


CAMBRIDCE ROOFING CO., Cambridge, O.. 


Manufacturers of 
Plain, Rolled, Crimped 
Edge, Corrugated and Bead- 
ed Roofing, Siding and Ceil- 
ing 
PURE STEEL A SPECIALTY. 


@@ Send for Descriptive 
Catalogue 


CORRUGATED 








PATENT STANDING 


STEEL 


CROWLS 
SEAM 


ROOFING 























RO 


mm REDUCING VALVES - 


RESSURE 
PumP Sante RS: 
Oi PUMPS, VALVES, 
















THE AKRON BELTING CO., 


MANU “ACTURERS OF 


OAK-TANNED LEATHER BELTING 


Also, ready for prompt shipment, Rubber and Cotton Belting, Wood Pulleys, No. 1 Raw 
Hide Lace Leather, and MILL SUPPLIES generally. Address: 


138 No. Main’ St., - =.» AKRON, O. 
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THE KIDDER SLIDE DOOOR HANGER, 


PAT. APRIL 30, '75. REISSUED JULY 8, '79. 





\ SECTION 
TRACK 


; 
NO IRON RAIL. 


Cannot be thrown off the track. 


Can be put up in less time, runs with less 
noise and as easily as any other Hanger made. 
Ask appell jobber for them, and if he cannot 
supply you, address 


The Taylor & Boggis Fdy. 


CLEVELAND. OHIO. 











N 
S$ 


Co., 








Si. V7 ESL. L.’ss 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is a fac-simile of the appearance of a No. 5 Heater at 
work on ordinary lime-water when the door was removed, 
after the Heater had been running two weeks. ut 
le iy 


i | 


ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








OLD 
1874. 





> ae 


smn ror caruoue. Gop. Lake & Kirtland Sts,, Cleveland, 0, war ro oscooms 


CLEVELAND TWIST DRILL CO., 


A NEW INVENTION. 


SURE GRIP STEEL TACKLE BLOCK 


HALF THE COST of hoisting 
saved to machinists, builders, con- 
tractors, butchers and others. Ad- 
mitted to be the greatest improve- 
ment ever made in tackle blocks. 
The cheape tin the market. Sent 
on trial. Write for catalogue. 


Fulton tron & Engine Works, 
17 Brush St., Detroit, Mich. 
Established 1852. 


RELIABLE 
is¢eo. 











The Kilby Manufacturing Co., 


CLEVELAND, O. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
- best equipped in the country. 
== Weare now prepared and have 
== facilities for Ging Foundry and 

= Machinist work of every descrip- 
tion. Shall be glad to furnish 
estimates on application for En- 
gines Boilers and other heavy 
machinery 








Cc. H. COLLINGS. C. H. PRITCHARD, 


THE 


CONGER & GOLLINGS MANTEL CO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, O. 
Gray Planers 


24”, 26’, 32”, 36”, 42” and 56”. 
Any length of bed. Address 


Parkin & Bosworth, 


CLEVELAND, OHIO. ty re 


REYNOLDS BROS.,| — ‘TOLEDO 


Hand Cut Files | WIRE & IRON WORKS, |: 












AND RASPS. Brass and Wire Railings, 
We solicit the commercial 2 " 
trade only. Wire and Iron Fencing, 


Roof Cresting, 
Wire and Iron Window Guards, 
Stable Fixtures, 


And Builders’ Wire and Iron Work of every 
Description. 


F. POWELL & CO., 


TOLEDO, OHIO. 


133 & 136 N. Water St., 


COLUMBUS, OHIO. 





. Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
market. Send for price 








list. 





The Hart or Detroit 


Emery-Corundum 


WHEELS AND MACHINERY, 
J. WENDELL COLE, M.E., 


Box 152, CHICAGO. ILL., 
or Box 84 COLUMBUE, O. 


CLIP SE use cane 


mi ECTROTYPE 








‘eed NCRAVING CO. 


ELAN 





THE WILMOT & HOBBS M’F’C CO. 


MANUFACTURERS OF ALL GRADES 


COLD ROLLED STRIP STEEL, 


BRICHT smooTH SURFACE AND EVEN GAUCE ALSO. 


) 


COILED IN UNEXCELLED 
100 to 300 Feet FOR 
— DRAWING PURPOSES 
R 


STRAIGHTENED KEYS, 
AND 


Cut in SHORT 
PIECES. 


SHEARED TO WHERE A 


PORE E RR ETES  ht AREaE 5 


Exact WIDTH AS 


NARROW AS FOR 
ONE QUARTER — PLATING, &c. 
INCH. A DRAWN STEEL SH ELL... iS DESIRED. 





ORDERS FILLED PROMPTLY. LARCE STOCK ON HAND 
OF PARTLY PREPARED C. R. STEEL. 


BRIDCEPORT, CONNECTICUT, U. S. A. Prease mention THis paren. 





Shapers, Engine Lathes and Drills. 














y 

~— 

— 

= 4 

y 

a 

ee 

a 

-4 

aii < 

ms", 20”, pall 32” Sha Ss. ra} 
a 19, , 24", 27”, 38” Engine Lathes. z, 
20", 2 "G pright Drilis. < 


a 8” 32” 40” B. G. P. F. Drills. 


The Lodge & Davis Machine Tool Co., 


CINCINNATI, O. 


B@ Send for Prices. 
NEW YORK: 64 Cortlandt st. 


e@ USE THE BEST.“ 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Rellable and Simple Boller Feeder for Statlon- 
ary, Marine and Portable Boilers. 
POINTS TO BE CONSIDERED. 


They have only two VALvEs to operate, only one after 
water valve is adjusted. They require no watching, as they 
RESTART AUTOMATICALLY if feed is broken. They lift 18 to 
20 feet, and hot pipes don’t affect them. They work from 
25 to 135 and 160 Ibs. pressure on water at antucal tem pera- 
ture. The working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 
nections. 

Send for circular, price list and discount. 


PENBERTHY INJECTORCO. 


117 7th St., DETROIT, MICH. 
Cc. H. PRESLEY & CO., Agents, Cleveland, O. 


It will pay you. @a 
BOSTON: 23 & 25 Purchase st. 








OVERFLOW 





ANNEALED. 


Parts OF SEWING 


MACHINES, &C. 


Gooo SURFACE 
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